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AME THAT REGISTEpS 


INDUSTRIAL 
GAS METERS 


A comprehensive range of Meters in 
either large or small cases with capa- 
cities from 700 to 9000 cu.ft. per hour. 
Constructed from first-grade Stafford- 
shire Charcoal Tinplates. 


A. G. SUTHERLAND LTD. 


WARWICK RD - GREET - BIRMINGHAM, 


and at LONDON and NOTTINGHAM, 


eR 


This safety cut-off valve is designed to close if the gas supply 
fails, and to prevent the supply from being restored until all 
taps on the system supplied have been closed. Ask for publication G30. 


pairs 





4ugust 28, 1957 GAS JOURNAL 


Useful gasworks equipment 


GAS REHEA I ERS (The hallmerk of 
high quality plant) 


by DEMPSTERS of MANCHESTER 


Our gas preheaters can be supplied in various sizes to suit your own particular 


capacity requirements, and are notable for their high rate of heat transference. 


They are so constructed that the tubular heating element may be easily withdrawn or inserted, 


when necessary, for the purpose of cleaning or replacing the tubes. 


Your enquiries and orders will be welcomed by :— 


R. & J. 


DEMPSTER 


LIMITED 


Constructional Gas and Chemical Engineers 


MAKERS OF HIGH QUALITY 
BY-PRODUCT and CHEMICAL PLANT - CONDENSERS - DETARRERS - GAS 
CONNECTIONS and VALVES - GASHOLDERS - IRON CASTINGS - PURIFIERS 
STILLS - TANKS - WASHERS - WELDED and RIVETED STEELWORK 


GAS PLANT WORKS: NEWTON HEATH 
MANCHESTER I10 


Telephone : COLiyhurst 2554, 5 & 6 
Telegrams : “‘ SCRUBBER, MANCHESTER 10” 





London Office: 34 VICTORIA STREET, S.W.! 
Telephone : ABBey 4426 Telegrams : “Scrubber, Sowest, London ”’ 
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LIMITED 


MANOX HOUSE 


MILES PLATTING 
MANCHESTER I0 


Tel. COLiyhurst 1551 (10 lines) 
rams. “OXIDE”MANCHESTER 
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3 ST.JAMESS SQ, S.W.! fh. TRAFALGAR 7835 


THE 


DEMOLITION & 
CONSTRUCTION 


COMPANY LIMITED 
Civil Engineering, Building and Public Works Contractors 
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measured 
breathimse....-.- 


A 215 lb. sturgeon (caught in the Lake of the 
Woods, Ontario, in 1953) is believed to have lived 

for 150 years. Can’t you imagine it, down there 
in the depths, its accurate, measured breathing 

reflected in the movement of its gills? A healthy 


type. Sound, dependable, creating amazing records 





for longevity. 


Forgive us if we are reminded of our leather diaphragms. We 
have no records over so long a period, but we have been 
making diaphragms for over 100 years—and some have been 
‘breathing’ accurately for nearly fifty. H 


THE DIAPHRAGM & GENERAL . 





LEATHER CO. LTD. Specialists for over a hundred years in §& 
FRANKLIN ROAD WORKS, PORTSLADE, SUSSEX. LEATHERS FOR THE GAS INDUSTRY | 
Telephone: Hove 47266/7 Telegrams: DIAPHRAGM, PORTSLADE, : G. 








TWO ICE EY.W le DRIVING FORCE 








Greenbat is a famous name for GAS WORKS TURBINES, 
DRIVING FANS OR WASTE HEAT BOILERS, DRIVING 
BOOSTERS, DRIVING PUMPS AND TURBO.- 
GENERATORS. If you are interested in 
obtaining maximum efficiency from this type of 
equipment, Greenwood & Batley 





will gladly supply all required information— 
naturally, without obligation. 


ric 


GREENWOOD & BATLEY, ALBION WORKS, LEEDS 12 
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NTenacious and durable, hot galvanizing is still 
ithe most effective and most economical means of 
Hcombating rust. 

HAs pioneers of hot-dip galvanizing Harveys have 
Nexceptional facilities for its application, including 
Hbaths 15 ft. x 7 ft. x § ft. 9in. deep and 30ft. x 
y2 it. x 4ft. 3in. deep. 

) The highest standard of workmanship is maintained 
and efficient service is assured. 

Regular and frequent collections and deliveries by 
Harvey Vans within a radius of 25 miles. Rail 
| Traffic handled through private sidings. 


Harvey) 


» G. A. HARVEY & CO. (LONDON) LTD. 
}Woolwich Rd., London, S.E.7. GREenwich 3232 (22 lines) 


secret 1s in the seating... 


and valve parts, which are of 
‘Platnam’ alloy, and in the 
parallel-slide action with which these 
Hopkinsons’ Link Valves are fur- 
nished. Fluid-tightness; quick, easy 
operation by less than a quarter 
turn of the handle; full-way 
passage and other features 
make the valve capable of a 
very wide range of duties - 
for steam, water, air, oil, or thick 
heavy fluids. Write for Catalogue 
951 - ‘Bronze Valves’ 


HOPKINSONS’ BRONZE VALVES 


HU DODER S F Et oD 


een oh Ue ew Teese SSE UEOR FS te FV eS eT ° 


STRAND? W.C.2. 
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CUBIC FEET CAPACITY 


GASHOLDER and STEEL TANK 


ERECTED AT 


SWAN VILLAGE GASWORKS 


BIRMINGHAM DIVISION, WEST MIDLANDS GAS BOARD 


CLAYTON SON & CO. LTD. 


HUNSLET | oe oD YORKSHIRE 
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gas measurement 


It is prolonged accuracy over a long meter life which counts. 
Experience, technical resource and modern production techniques within 
the Smith Meters organisation have evolved meters to meet this demand. 


This illustration shows the D1 prepayment meter by 


SMITH METERS LIMITED 
186 Kennington Park Road, London, S.E.11 
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/ 
VY, i 7 / Coast-wise steamers load here for 
4 o/ A oO, Bi +, delivery to ports all around the British 


Isles, including Northern Ireland. 


SPUN IRON PIPES = see, scrzescun, rem 
& FLEXIBLE JOINTS = “ictntt ami 


All Cochranes Spun Iron Pipes are works hydraulically proof tested to 500ib. per square inch. 


Cochraneé (Middlesbro) Foundry Limited, Ormesby Ironworks, Middlesbrough 


Aue METAL [issiioiiiari] 
. ONE-PIECE Jexzs 


(For Industrial Appliances) 
% Fet and Forget 


Built to withstand the attacks of 
heat, dirt, and rough handling. 
Available in the standard BRAY 
jet sizes. 


@ Highly resistant to mechanical defor- 
mation or chemical attack at temper- 
atures up to 800°C. 


@ Wedge shaped head facilitates assem- 
bly and diverts dirt from the gas port. 


@ Robust one-piece construction virtu- 
ally eliminates maintenance costs. 


Please write for our latest catalogues containing full details of all 
types of BRAY jets operating on Coal Gas, Butane, Butane/Air, 
Propane, Propane/Air, Methane, Natural Gas, etc. 


GEO. BRAY &CO.LTD. 


Leicester Place, Leeds, 2. Tel /20981/9 
Grams: “‘ BRAY, Leeds, 2.”’ 
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Copper Tubes from Kirkby 
to BS 659 and BS 1386 for 


gas, water and waste services. 
Tubes for radiant panel 
heating, locomotive and 
ship services, refrigerators, 
chemical and general 


engineering. 


‘INTEX P.T.’ 


Tube Fittings 


° . : J from Fyffe’s 
& fittings J “= 


A 4 <INSTANTOR?’ 
F ‘KUTERLITE’ 
‘INTEX P.T.’ 


Easy 
Quick 
Reliable 


DIVISION W \MPERIAL CHEMICAL INDUSTRIES LIMITED, LONDON, S.W.1. 


M 452A 





BACKED BY A QUARTER OF A CENTURY OF 
LOCKHEED HIGH-PRECISION HYDRAULICS 


UNITS THAT HAVE MADE 
HYDRAULIC HISTORY 


Lockheed specialized development on the 
problems of specific industries has led to the 

] sad 9 evolution of the many units which are ideal for 
their particular purposes. 


} } i } } ppd)) The units illustrated are typical of such specialization and 
. represent the basis of the Lockheed Remote Control 
System. This was developed primarily for the control of 
Boiler Dampers and is to be found in the great majority 
of C.E.A. power stations. 


It has also been widely adapted to many other industrial 
uses where the following features are of value: 


1. Centralized control and individual selection of any 
number of control points. 


2. Metered control of selected unit. 


. Instantaneous indication of position of selected unit. 


. Auto-locking of slave cylinder at desired position 
without need of retaining line pressure. 


. Hand operation in a simple system or as stand-by in the 
event of power failure. 


. Long life and reliable performance. 
. Low power consumption. 


AUTOMOTIVE PRODUCTS COMPANY LIMITED 
Shaw Road, Speke, Liverpool. Telephone: Hunts Cross 2121 





REGD. TRADE MARK 





> COMPLETE INSTALLATIONS @¥peeum OR INDIVIDUAL UNITS 
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oe 
tik — for very Dusty 


2 success of the “Visco” Air Filter is due situations 


io the design being absolutely right. In the 

‘Static’’ type it consists of a metal box- 

cme packed with oily rings which break Where the air is heavily laden 
p the air current into innumerable thin 7 oe 

streams the dust particles being thrown with dust as collieries, gas works, 
ncainst the oil-coated surfaces and re- steel works, our Patented “Reciprojet’’ 
ained. This model is used in the ventila- self-cleaning type is recommended, 
ion of buildings, electric motors and for a Gite Gab Gir te Gece’ 2 
iiering the intake air of diesels, air ” ae ae See ae twee 


compressors, etc. stages. 


There is a “Visco” 


Just how good “Visco” Air Filters are is wae > mat evey 
air filtration problem. 


shown by their extensive use in countries Send us your enquiries. 
: Write for list. 
subject to dust and sandstorms: such as 


Australia, Egypt, India and Iraq. 


STATIC OIL-WETTED 
TYPE 


Phone: CROYDON 4/81 


VISCO ENGINEERING CO. LTD. STAFFORD RD. CROYDON 


SPANNER 
PACKAGED 
BOILERS 


GAS-FIRED 
: 
FULLY AUTOMATIC 


A packaged boiler is a complete steam producing 
unit, wherein the boiler, fuel burner, draught 
system and feed water tank are completely 
self-contained on one chassis. 


Spanner Swirlyflo packaged boilers are available as 

vertical boilers as well as horizontal. 

Vertical types are specially suitable for rapid steam 

raising and confined spaces. 250 Ib. to 10,000 Ib. Write for further details :— 
of steam per hour. 


Kaircem ‘ee 1000 wet sem SPANNER BOILERS LTD 


per hour. 258 BRIXTON HILL, LONDON, S.W.2 TULse Hill 1021 
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sc AVARC 


Silica - Graphite PAINTS 











FOR PROTECTION 
The Reason Why 


When Public Services use the same type of Paint 
over a long period of years—and, when nationalized, 
include the same Paints in their Standard Specifications 
—there must be a good reason. 

Here is why: Natural Silica~-Graphite makes a flaky 


powdered pigment which is absolutely inert and needs 
no extenders. It provides a paint that dries into a hard 
leathery film which maintains sufficient elasticity for 
many years to allow for steelwork’s natural contraction 


and expansion. 
D U 9 Li C AT ‘ a a Many companies have saved thousands of pounds by 


using AVARC Silica-Graphite Paints. 





can be embarrassing in some circumstances, but is Sole manufacturers: 


strictly necessary where Elevator Buckets are Cc. RR. AVERILL LTD. 


concerned. We guarantee perfect replicas of all ALYN MILLS - CAERGWRLE - WREXHAM - N. WALES 
TEL: CAERGWRLE 64/65 CABLE ADDRESS: CRUCIGRAPH, CAERGWRLE 
types and sizes. All you need to do is to send The cheapest Paint per Year of Service 





us a worn out or damaged bucket, specifying 





the quantity required, and we will do the rest. 


















THE NEW “‘WATS 
GRILL 









SEND (7 TOUS 


cee 


Regd. Design 881861 
PAT. APP. FOR 
This New Design Practically Eliminates 
Distortion 


INTENSE HEAT. 


Made from genuine F.I.20 Chrome Steel becomes evenly 
incandescent and reflects intense heat in 20-40 seconds. 


GREATER EFFICIENCY. 


The heat resisting steel cross strand structure embodying 
pierced cones in the top plate ensures greater heating 
efficiency. 


RIGOROUSLY TESTED. 
WE DO THE REST After exhaustive tests, have proved to have a longer life 


and a higher degree of efficiency than those made from 
any other material. 




















Please apply for further details to sole manufacturers, 


H. B. DREW LIMITED 
59, BIDEFORD AVENUE, PERIVALE, GREENFORD, MIDDLESEX. 






J 0 uw N 4 N G H A M & S 0 N S L | M | T . D ' Telephone: Perivale 3238. Telegrams: Gasfret, Greenford, Middlesex. 
m Agents in Australia: 
M ! D D L E S T 0 Ww N Ww a K E F I E L D Mackay Sim Pty. Ltd., 788, Pacific Highway, Gordon, Sydney, N.S.W. G 


Telephone: Horbury 49/50 
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Super Refractories : 


SILLIMANITE, MULLITE, 
ETC. 


INSULATING FIREBRICKS 


409 





Products Include: 
FIREBRICKS Grades E & F 


ALUMINOUS FIREBRICKS 
Grades G & H 


WILLIAMSON, CLIFF Ltp. 


STAMFORD 


London Office: 68, VICTORIA STREET, LONDON, S.W.1 


Telephones: STAMFORD 3316 London : 


MANUFACTURERS ' OF 
REFRACTORIES TO STANDARD 
SPECIFICATIONS FOR THE 
GAS & COKING INDUSTRIES 


—— FOR USE IN 








fe°s a2 perfect 


... perfect for the grading and screening 
of coal, coke, stone, gravel, granite or sand. 


Where unvarying dimension of aperture is 
important, where long-term resistance to abrasion 
is a “‘must”, Weld-fabric is essential. Constructed 

of high-specification steel, rigid and durable, 

this mesh is virtually indestructible, 
whatever the material to be handled. 


storage racks, 


WESTON LANE, 
Tel: ACOcks Green 2205 


TYSELEY, BIRMINGHAM, 11 


Grams: Girdexpres 


For screens, graders, guards, 
partitions, 
switchgear enclosures, Weld- 
fabric makes light of heavy 
duty ; year after year after 
year 


GIRDEX ENGINEERING COMPANY 


Vic. 5351 


VERTICAL & HORIZONTAL GAS 
RETORT SETTINGS ; WATER GAS 
PLANT INSTALLATIONS ; COMPLETE 
GASIFICATION PLANTS ; OIL 
GASIFICATION PLANTS ; COKE 
OVENS 


; BOILER SETTINGS, ETC 
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“Well and truly laid’’ 


ver ll, C 


aah, 


BOE RR 


vey, P 
vies B 
la Ru 
molitic 
Over 30 years’ sound experience. Skilled and empste 
gas-minded workmen. Thousands of miles yshi 


of mains have been laid by JEAVONS. 


E:-E-JEAVONS & CO: LTD 


TIPTON STAFFS. 


Phone: TIPTON 2161 (6 LINES) "Grams: “PIPELINES” TIPTON 
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The New Laboratory Test Meter, Mark II 


(WITH «BUILT-IN ’? REVOLUTION COUNTER FOR ACCUMULATIVE READINGS) 


~ 


Available in 
1/50th, 1/10th & 1/12th, cu. ft. Size 


WITH REMOVABLE BACK AND FRONT. 
READILY DISMANTLED AND FE. 
ASSEMBLED, ENABLING PERIODIC 
SERVICING TO BE EASILY AND 
QUICKLY CARRIED OUT. 


BODY AND DRUM IN SPECIAL. 
QUALITY STAINLESS STEEL 
THAT IS RESISTANT TO THE 
CORROSIVE EFFECT OF MOST 
FOUL GASES. 


2 SN 
002 Ss 
O2 CUBIC FOOT SPECIAL D-TUBE FITTING FOR RE. 


PER REVOLUTION 


a 


MOVING EXCESS MOISTURE. 
IMPROVED SIGHT BOX. 


MEASURING DRUM FINELY  BAL- 
SCIENTIFIC & PROJECTIONS LTD, ANCED TO ENSURE ABSOLUTE 


LONDON 


O12 008.4 SMOOTHNESS IN ROTATION. 
oS STRONG CARRYING HANDLE. 


EASILY CARRIED: WEIGHT, WITH 
WATER CONTENT— 
1/50th cu. ft., 144 Ibs. 
1/12th cu. ft., 20 Ibs. 


HEIGHT GAUGE. 
THERMOMETER 30°-90° Fah. 


The | /50th and | /l0th cu. ft. sizes can be supplied 
to read in direct terms of cubic feet to 3 deci- 
mal places: the black numerals of the revolution 
counter reading in cubic feet, and with red num- 
erals for decimals, the final decimal place being 
determined by the dial pointer. 


Revolution counter of advanced design, with stain- 
less steel spindles running in oilite bushes, giving 
a frictionless movement and freedom from cor- 
rosion. Plainly visible numerals on light plastic 
discs. 


Designed and produced by the makers of the Fairweather Recording Calorimeter. 


Please send for illustrated leaflet. 


SCIENTIFIC & PROJECTIONS LTD. 


GOVERNMENT BUILDINGS - KIDBROOKE PARK ROAD - KIDBROOKE - LONDON S.E 
Telephone : LEE GREEN 2112 (4 lines) Telegrams : SCIEPRO, BLACKVIL, LONDO 
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The most modern movement on the market, 
the T.G. ‘G’ mechanism is compact, gives 
positive valve opening upon insertion 
of the first coin, and, with its unique 
double differential gear, has a single slot 
for dual coin operation. The ‘G’ movement 
also offers finger-tip coin entry, each coin 
being readily drawn in by the precision 
mechanism. Built to give years of trouble- 
free service, and withstand present day 
conditions, the ‘G’ movement is neverthe- 


less detachable and replaceable in situ. 


6d and 1/- 
1/- and 2/- 
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Electricity in Gasworks 


which circulates primarily among gas engineers to 

bring to their notice the latest developments in 
gas manufacturing plant and the latest theories and 
principles underlying gas production and _ utilisation, 
should devote an issue almost exclusively to electrical 
plant and how the gas industry is veering towards its 
use. 


[: may seem something of a paradox that a periodical 


Perhaps 30, and most certainly 40 years ago, such an 
issue of the ‘Gas JOURNAL’ would have been im- 
possible, and in the minds of some prominent members 
of the industry at that time would have seemed little 
short of heresy. In fact, cases are known where 
the prejudice against the use of electrical power in a 
gasworks was so great that considerable ingenuity was 
used to mechanise such plant as horizontal retort stoking 
machinery without the use of electricity when this was 
the best and most obvious source of power to use. 
Admittedly the earliest models may have used steam 
engines and small vertical steam boilers mounted in the 
stoking machine, but to design and make special 
hydraulic power operated machinery, would seem to be 
carrying one’s war against the rival faction rather far. 
Since these mechanisms were well designed and 
extremely well made many of them may still be in use 
even today. 


The idea of electric light in a gasworks would have 
been unthinkable at one time, but perhaps in this case 
the Engineer and Manager may be forgiven if his feel- 
ings on losing what was once the whole object of gas 
manufacture, the lighting load, made him loth to go 
over to the enemy and instal his rival’s most dangerous 
commodity, however convenient it may have been and 
however beneficial to the running of the works. 


Ever since the end of the first world war costs of 
manufacture in every sphere of activity have had the 
most tremendous effect on the carrying out of those 
activities and, as the years have passed, the most pro- 
found repercussions on the strength of the commercial 
position of any manufacturing enterpise, but it does not 
seem to have struck the gas industry quite as hard per- 
haps as some other industries until the second world 
war and its inevitable aftermath. 


With the shortage and high cost of fuel, the gas in- 
dustry’s chief raw material, coal of a suitable quality 
and grading for carbonisation, began to become 
expensive and exceedingly difficult to get, the direct 
result of which was to put up both the price of coke 
to the consumer and the value of it to the gasworks. 


In the days when both coal and coke were cheap, it 
was quite easy to raise steam for gasworks purposes 
in comparatively small medium pressure boilers at a 
reasonable cost. The steam was cheap to use as a 
source of power throughout the works and it did not 
matter too much if the losses in condensation in long 
pipe lines or in inefficiently maintained steam engines, 
were heavy. The steam engine is a comparatively 
simple piece of mechanism and the labour to keep it 
going, however wasteful the engine may have been in 
steam, was inexpensive, so that the urge to modernise 
the power units in many gasworks was not very great. 


The idea of using electric power in gas and coke oven 
works, once suitable types of electric motors had been 
designed, had very obvious advantages, but such motors 
had to be safe in use and free from any danger of ex- 
ploding air-gas mixtures which might be forming in the 
neighbourhood of exhausters and other machinery. It 
was necessary, too, to shield them from corroding fumes 
and the grit to be found near coke and coal handling 
plants. In the more isolated undertakings where the 
Central Electricity Board’s central grid systems had not 
yet arrived, it would be necessary to generate the elec- 
tricity on the gasworks itself, either by a gas engine 
using the undertaking’s own gas or by steam engine 
using steam raised by Lancashire boilers fired by coke. 
Up to a point such a primitive type of set-up might be 
able to justify itself, but directly labour and fuel costs 
rose, the cost of raising steam would become prohibitive 
or the rise in the demand for gas could create peak 
load problems which might make it impossible to spare 
enough gas to run the generating plant at times when 
it was most wanted. 


Some other means of raising steam must be used. 
With the extension and development of the continuous 
vertical retort after the first world war, the possibilities 
of raising adequate quantities of steam for gasworks 
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consumption by the utilisation of waste heat from these 
retort settings began to be investigated, and later was 
developed with a good deal of success. Steam raised by 
this means was cheap and in many cases made it possible 
to dispense with separate boiler installations. To gain 
the full advantage from the use of steam raised from 
waste heat, it would be necessary to centralise both its 
generation and its consumption. To centralise its 
generation was a simple matter by having one or more 
boilers in each retort house which, in a well designed 
modern plant, could all be grouped together in a 
separate carbonising area; but to centralise consump- 
tion it would be necessary to find some other means of 
transmitting power to prime movers throughout the 
works. The solution to this is electric generation at a 
centralised point and the conversion of all prime movers 
to electrical power. The electricity would be generated 
by pass-out or back-pressure turbo-alternators which 
would enable low pressure steam to become available 
for process work, space heating and domestic hot water 
as an amenity for the employees. The use of alternat- 
ing current throughout the works would have the 
advantage of being interchangeable with high tension 
grid supplies in cases of failure of the works generator 
or of enabling excessive quantities to be exported. 

Where the conversion of prime movers to electrical 
power is only partial, and such vital pieces of plant as 
exhausters and compressors as well as boiler feed 
pumps are steam driven, in the smaller gasworks espe- 
cially, electric power will be purchased from the grid 
and not generated at all in the works despite the raising 
of waste heat steam, but in the larger works where turbo 
generators are installed, the production of electricity 
may be used only as a form of steam balancer. Here 
the main supply is really the grid system which is always 
in the background, with locally generated electricity 
there to be consumed when and in whatever quantity 
it happens to be available. If by any chance at times 
of peak activity there may be any excessive quantity of 
power available, this can be exported either to the distri- 
bution department for compressors and boosters or 
even, as in the case of the completely electrified works, 
back to the grid. 

The raising of all or the major part of steam on the 
gasworks by waste heat recovered from the retort 
settings and, or alternatively, by the burning of breeze 
on specially designed grates in centralised boiler 
installations is now being universally adopted in all the 
modern gasworks which have been built since 
nationalisation. Where the size of the installation 
justifies it, electrical power will be generated in modern 
turbo-alternators. By this means power production will 
be at its cheapest and fully justify the heavy capital 
cost of the modern gasworks which employs conven- 
tional carbonising plant; at the same time it will go a 
little bit further towards the fuel economist’s dream of 
employing the most suitable form of power from what- 
ever source at the cheapest price, and as far as the gas 
engineer is concerned, be free from any of the prejudices 
which meant so much in the past. 

The gas industry as we know it to-day is nearly a 
century and a half old and the general public are still 
in the habit of looking upon it as something old 
fashioned and inclined to the out-of-date processes of 
the nineteenth century. 

The symbol of the gasworks for the layman is an 
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enormous gasholder or as he often calls it quite inccr- 
rectly a ‘ gasometer,’ unpleasant smells, and traditionally 
situated in the least attractive part of the town which it 
serves. The great advantages, however, to be derived 
from the use of gas in the household or factory make it 
possible for the inhabitant of the town to tolerate the 
presence of the gasworks. 

Such an attitude is seldom found when the layman 
is talking about the electric power station. In his mind 
there is something new and up-to-date about the generz.- 
tion of electricity which is admirable and worth whie 
pursuing. This may be due to the vast number of elec- 
trical appliances available to the man in the street for 
use in his home and the factory which will save hin 
much manual work and make possible increased leisure. 

This is a most unfortunate state of affairs which is 
wholly unjustifiable. The gas industry with great tradi- 
tions behind it has been as ingenious in inventing and 
making use of current forms of power and machinery as 
any other industry, but the tremendous possibilities of 
the improvements in the amenities to be offered by the 
use and application of electrical power supplied a need 
which man had, perhaps unconsciously, been striving for 
for many centuries. Needless to say the source of power 
to provide these amenities got away to a flying start. 

As soon as the impact of these benefits was fully 
realised, the gas industry, where it could, began to take 
advantage of them and, in fact, in isolated cases it 
first installed electric power in the early years of the 
century. By the very nature of things, however, elec- 
tric power could not be installed in too great a hurry, 
since the early forms of equipment available were com- 
pletely unsuitable for use in a gasworks. The presence 
of combustible gases capable of forming explosive mix- 
tures in the vicinity of open direct-current motors, as so 
many were in the early days, was far too dangerous to 
be considered a practical proposition; the presence, too, 
of coal dust and coke dust was not entirely conducive to 
the economic maintenance of unprotected bearings and 
open copper commutators. 

This was a challenge which had to be met both by the 
gas industry and the manufacturers of electrical equip- 
ment. As advances in engineering techniques pro- 
gressed and more became known of the properties of 
inflammable gas-air mixtures, of the possibilities of new 
materials for the construction of electrical insulators and 
of the means of ventilation of suitably protected electric 
motors, so did the opportunities for the successful elec- 
trification of gasworks increase. Perhaps the pioneer 
in the use and development of the application of suitable 
equipment was the coke oven industry. Such plants were 
often owned by colliery companies which generated their 
own electrical power for use on the surface and would 
therefore have the necessary experience to try out and 
maintain any such equipment. Here, too, as these plants 
in the early days were not particularly interested in gas 
supply as such, there would be no prejudices or doubts 
as to the future of the gas industry. 

With the evolution of suitable equipment and the 
spread of the grid supply of electricity, the installation 
of electrical power began to spread throughout the 
industry and by nationalisation in 1949 was well estab- 
lished. The greater areas of supply made possible by 
the setting up of the area boards increased the economic 
size of the gasworks which could be built and therefore 
assisted the application of the latest developments. 
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[his has opened up enormous possibilities for the 
aplication of all the most up-to-date mechanical hand- 
inz plant, the use of remote control and of electrical 
eq lipment similar to that in use in any other industry 
of equal size and importance to the community. 

The gas industry no less than any other industry can 
cw conjure with such phrases as ‘ push button fac- 
o ies’ and ‘the greatest possible degree of automa- 
icn’ and others, that are likely to fire the imagination 
of the younger generation. A modern gasworks need 

longer be relegated to the slums because that 
h:ppens to be the lowest part of the town both 
pt ysically and socially, where the presence of dirt and 
smell are of rather less consequence. 

{n this issue an attempt has been made to describe 
some of the problems which face gas and electrical 
engineers in their combined efforts to adapt the stan- 
dard equipment to the special conditions under which 
it has to be used in the gasworks. By illustrating many 
forms of equipment now in use, we have sought to show 
how modifications are being made to meet these special 
onditions both in design of power equipment and up-to- 


Personal 


Mr. H. E. ArtKINsON, Divisional 
Manager of the Southern Division of the 
National Benzole Co. Ltd., since August, 
1952, has retired, aged 65. Mr. Atkinson 
joined the National Benzole Company 
in 1923 as a junior representative in 
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U.K. GAS STOVES 
WILL BE SEEN 
AT GHENT FAIR 


RITISH gas stoves will be 
represented at this year’s Inter- 


417 


date forms of electric lighting which will conform to 
the safety standards demanded by the possibility of an 
explosive atmosphere. Such precautions will also apply 
to switchgear and control panels, which in addition to 
being specially protected are often sited in places remote 
from explosive or corrosive fumes. This assists in the 
siting of substations and central control points which 
lends itself to the most up-to-date and efficient systems 
of main feeders to give the minimum of power loss and 
the maximum precautions against failure of any one 
feeder by providing a ring main between substations. 

The generating of power at high voltage makes for 
the efficient use of high powered electric motors for 
driving exhausters and large capacity compressors and 
boosters. Transformers, too, will be needed for a 
variety of purposes, to convert the incoming grid mains 
voltage to that locally generated if this should be 
different, to convert this high voltage to one suitable 
for medium powered drives and finally to low voltages 
for the safe working of portable tools and the use of 
inspection lights in boilers and other such enclosed 
places. 


Diary 


September 3.—SoutaH Eastern G.C.C.: 
Caxton Hall, Westminster, London, 
S.W.1. 11 a.m. 


September 3.—East Mip.ianps G.C.C.: 
Victoria Station Hotel, Nottingham. 
11.30 a.m. 


Sheffield and, in 1928, was promoted 
Sales Superintendent. Two years later 
he was appointed Assistant Divisional 
Manager, Southern Division, and his first 
promotion to Divisional Manager came 
in 1935 when he took over the Com- 
pany’s Northern Division in Newcastle. 
He was seconded to the Petroleum 
Board from the outbreak of war until 
1946 when he returned to Sheffield as 
Divisional Manager. 


Mr. J. G. McEwan has _ been 
appointed Representative for Scotland by 
Dean Sales Promotion Ltd. 


Mr. Ropert C. ARNOLD, former 
Manager of the Spalding works of the 
Eastern Gas Board, has left for Australia 
with his wife and family to take up a 
new appointment. 


Mr. D. F. CAMPFIELD has _ been 
appointed National Sales Manager, 
Photo Records Division, by Remington 
Rand Ltd. 


Mr. Tom HENDERSON, general fore- 
man of the Kelty Division of the Scottish 
Gas Board, was presented with a wallet 
of notes recently on his retirement after 
45 years’ service in the gas industry. 


Obituary 


Mr. SAMUEL CLAPHAM has died aged 
71. Prior to his retirement in 1955, Mr. 
Clapham, who was Clerk to the Keighley 
Borough Justices, a partner in the firm 
of Waddington, Clapham and Feather, 
Solicitors, and a former President of 
Keighley Law Society, was also a Direc- 
tor of Clapham Bros., Ltd., gas plant 
makers. 


national Ghent Fair from Septem- 

ber 7-22 by Cannon Iron 

Foundries, Ltd. 

Both the Board of Trade and 
Council of Industrial Design turned 
down official invitations to be repre- 
sented at the Fair, the Board of Trade 
refusing the offer of a completely free 
stand. 

On the other hand, many London, 
Midlands, and Scottish firms’ manufac- 
tures will be on show. It is known 
that 21 British firms will be exhibiting, 
but the total number of British branded 
goods on show is likely to be in excess 
of last year’s total of 60. The majority 
of British manufacturers not showing 
themselves, but leaving it to their 
Belgian agents. 


Coke Prices Rise 


In consequence of increased freight 
charges and distribution costs, advances 
in gas coke prices ranging from 2d. to 
3d. per cwt. have been authorised and 
will come into operation on September 
1 in the areas of the Eastern, North 
Thames, South Eastern, and Southern 
Gas Boards. These increases are in 
addition to the seasonal price variations 
for 1957-58, previously announced. 


the 


Correction 


[We regret that tariff changes effected 
by the Eastern Gas Board were incor- 
rectly attributed to the N.E.G.B. under 
the heading ‘N.E.G.B. gives details of 
increases’ on p. 372 of our last week’s 
issue.] 


September 13.—ScotrisH G.C.C.: 26, 
Drumsheugh Gardens, Edinburgh, 3. 
2.30 p.m. 


Factory Equipment 


The sixth Factory Equipment Exhibi- 
tion will be held at Earls Court, London, 
next April 14-19. It will have as its 
theme: ‘Modern Factory Equipment— 
Britain Challenges the World.’ 


Change of Name 


The Hanwell Engineering Co., Ltd., 
of Northampton, has been taken over 
by Pollard Bearings, Ltd., and the title 
of the Company is now changed to 
Pollard Bearings (Northampton), Ltd. 


Separate Company 


The George Kent Ltd. organisation in 
Belgium has been converted into a 
separate company under the title of Kent 
Continental, S.A., with headquarters at 
82, Chaussée de Charlerio, Brussels. 


Private Exhibition 


The Dravo Division of Weatherfoil, 
Ltd., are holding a private exhibition of 
their heating equipment in Birmingham, 
at the Exchange and Engineering Centre, 
from September 24 to 26; and in Glas- 
gow, at the East Room, McLellan 
Galleries, from October 1 to 3. The 
exhibition is expected to be of interest 
to architects, surveyors, heating engineers 
and all concerned with the heating of 
factories, multi-storeyed offices and flats, 
and large buildings or workshops. 
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The World’s Most Famous 
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Gasholder 


The Oval ‘ gasometer’—world’s most famous gasholder—background to the final Test Match between England and the West 

Indies. A new colour for the holder was adopted last year. It is a cheerful but unobtrusive blending of green and 

aluminium. Our picture shows (right—left) Richardson, P., and Graveney, the English batsmen, and Walcott, 

Asgarali, Sobers, Alexander, Weekes, Worrell, and Kanhai, the West Indies fieldsmen, as they come in to tea on the first day 
of the match. 


, B.T.H. SECURE 
Wider Use of £100,000 


DOLLAR ORDER 


Doctor Urges 
Domestic Refrigerators 


PLEA for wider use of the domestic refrigerator has been made by 
Dr. Louis de Jongh, writing in the Journal of the British Medical 


Association. 
cut food poisoning cases, he says. 


Unfortunately, far too few people own 
refrigerators, he continues. They say 
they cannot afford one; but still manage 
to buy a television set or a washing 
machine, or both. 

‘Yet a refrigerator is far more of a 
necessity. Somehow—possibly through 
the medium of that very television set— 
people must be made to see how, in their 
homes, they are the ones who can reduce 
the incidence of this dread disease. 

‘For it is a dread disease: It disables 
and it kills—especially the very young. 
It is a disease of ignorance, carelessness, 
and laziness. It must be overcome.’ 

Commenting, a Home Counties chief 
public health inspector stated: 

‘To my mind—and many colleagues 
agree with me—the average housewife is 
much dirtier than the average food shop 
assistant. She has absolutely no right to 
insist on food hygiene in the shop when 
she herself will not correct her dirty and 
dangerous habits.” 


Personal and domestic hygiene plus refrigeration are needed to 


E.G.B. Tries Taking 
Out the Gas 
Bills by Hand 


S an experiment to test the 

possibility of the method as a 
means of saving postal charges, the 
Eastern Gas Board has been de- 
livering accounts direct to con- 
sumers by hand in one district of 
North London during the past two 
months. 

The practicability of the scheme has 
been demonstrated, said Mr. R. H. Epps, 
Secretary of the Board recently. They 
would soon look at it from the economic 
point of view, he added. They hoped 
to save ‘some thousands of pounds.’ 

The London Electricity Board have 
been conducting similar experiments. 


CONTRACT valued at nearly 
£100,000 for the largest blast 
furnace turbo-blower supplied by 
the Company for installation over- 
seas, has been secured by British 
Thomson - Houston, Ltd. The 
order, which also includes condens- 
ing plant, is for the Algoma Steel 
Corporation of Canada and was 
received through British Thomson- 

Houston Co. (Canada), Ltd. 

The plant is normally rated at 85,000 
cu.ft. per minute, 30 1b.-per-square-inch 
gauge; but will be capable of dealing 
with the maximum volume of 100,000 
cu.ft. per minute at a discharge pressure 
of 20 lb.-per-square-inch .gauge. 

The machine, which will be made in 
the BTH Rugby works, will be equipped 
with the most modern form of volume 
regulation and anti-surging controls. 


Transformation 


The disused gasworks at Crosshills 
near Keighley, are to be transformed 
into a forging shop by Waterhouse 
(Manchester), Ltd., textile engineers. 
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The Intermittent Vertical Chamber house 
DER and waste heat boiler annexe 


ee at the New Kingston Works, Isle of Wight, 


lied by of the Southern Gas Board. 

m Over- 

British 30 - 3iton chambers with 

. The = o e 
cndens- a daily gasmaking capacity of 
1a Steel 


nd was 3.8 million cubic feet of 475 B. Th. U. gas 
after producer gas dilution. 


Woodall-Duckham 


CONSTRUCTION COMPANY LTD. 


Woodall-Duckham House, 63-77, Brompton Road, London, S.W.3. 
Telephone: KENsington 6355 (14 lines) Telegrams: Retortical (Southkens) London 


Vaterhouse 
zineers. 
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AT LITCHURCH WORKS 


DERBY SUB-DIVISION— EAST MIDLANDS GAS BOARD 


Two — 1250 kVA 415 volt 
3-phase 50 cycle 1000 r.p.m. 
revolving field, closed-air- 
circuit salient pole type 
alternators complete with 
direct-coupled exciters 
supplied to W. H. Allen 
Sons & Co. Ltd., to provide 
power at Litchurch Works, 
The switchboard in the 
background is shown in 
the second _ illustration 


below. 


The main low tension Distribution 
Switchboard controlling the two 
alternators, a 1000 kW grid supply 
feeder, 200 kW rectifier feeders, and 


various 600 amp. outgoing feeders. 


/ THE ELECTRIC CONSTRUCTION COMPANY LTD. 
BUSHBURY ENGINEERING WORKS + WOLVERHAMPTON 
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CONNECTIONS 
THROUGHOUT 
GREAT«BRITAIN 


MARSH BROS. (ELECTRIC) LTD. 
INDUSTRIAL ELECTRICAL CONTRACTORS 
SHEFFIELD 


= TELEPHONE 22384 (Two Lines) TELEGRAMS - MARBROS'' SHEFFIELD 


Established 1901 


30 Years’ Experience in Electrical 
Work to the Carbonising Industries 
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New Outer Jackets 
that last for years 


The long life of a Mazda Sodium Lamp discharge 
tube is well known, and the outer thermal jacket 
can be made to last indefinitely if properly treated. 


Cheaper Replacement 


To reduce the cost of maintenance and to avoid waste, 
Mazda have introduced a new, robust and greatly 
improved outer jacket of immense durability; when the 
discharge tube eventually fails, a new tube can quickly 
be fitted into the original jacket - a big saving over the 
cost of a complete new lamp. 


Special Lampholder 


Also available is a special lampholder which effectively 
seals the complete sodium lamp against dirt and 
moisture. This still further prolongs the life of the 
lamp and facilitates quick starting. 


LIST PRICES 
es 


Sodium Inner Tube 65/- 60/- 45/- 40/- 
Outer Jacket 33/- | 29/3 | 24/6 | 21/9 
Special Lampholder 7/11 [11 7/11 (11 


Voltage determined by Lamp Auxiliary Gear. 


Mazda lamps 
stay brighter longer 


A.E.1. LAMP AND LIGHTING COMPANY LTD 
(An A.E.1. Company) 
Publicity Department, 18 Bedford Square, London, W.C.1 
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DE UNDER LICENCE FROM NATIONAL ACME CO. US.A. oe * 
A. TOOLS LIMITED. BIRMINGHAM. 33. ENGLAND 


LE AGENTS GT. BRITAIN : 


3574 GROUP 1 
3575 GROUP II 


Buxton Certificates: 
No. 3574 (Group | gases). 
No. 3575 (Group I! and II! gases). 


Meehanite iron castings. 
Self-wiping solid silver contacts. 
Interchangeable plugs and sockets, 


Single SWA cable entry (standard); 
double entry if required. 


Levers for a variety of applications, 


URTON GRIFFITHS & CO. LTD. Snap-Lock Divn: 93 ALBERT EMBANKMENT, LONDON. S.E: 11 
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4 
A HEWITTIC Rectifier fits neatly into the industrial scheme, 
providing in the simplest way a supremely reliable direct-current 


supply for the operation of cranes, conveyors and other gasworks 
equipment for all applications where D.C. is required. 

Almost as simple to install as the illustration suggests, since no crane 
facilities or special foundations are necessary ; fitting easily into existing 
spaces (due to flexible unit construction) ; OPERATING COMPLETELY 
UNATTENDED. 
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W. H. SMITH & CO. 


ELECTRICAL ENGINEERS LTD. 


12 YORK STREET, 
MANCHESTER 2. 
Tel: CENtral 2991-6. 


Specialist Power, Lighting and Electronic 
Installation Engineers to the Gas Industry 
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CENTRIFUGAL 
COMPRESSING PLANT 


for collieries, gas works, 
and general industrial purposes 


BTH manufacture turbine and motor-driven centrifugal com- 
pressors, blowers, boosters and exhausters of various capacities. 
This BTH turbine-driven gas booster is installed at the Fulham 
works of the North Thames Gas Board ; it is rated for continuous 
service at 2,000,000 cubic feet per hour. 


BRITISH THOMSON-HOUSTON 


THE BRITISH THOMSON-HOUSTON COMPANY LIMITED + RUGBY «- ENGLAND 
Member of the AE! group of companies A 4840 
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Steam-raising in the Retort House 


Apaar from the use of the recuperator or gene- 
‘ator, and even after them, there is a substantial quantity of 
waste (or residual) heat which is profitably recovered in 
the retort house. Mr. L. J. Clark in his paper * Steam and 
Power in the Gas and Coke Industry’ (following Dr. 
Pexton and others) remarked that while the first considera- 
tion for efficient recovery is to return as much heat as pos- 
sible to the manufacturing process, when this has been 
done there is still a large surplus. 

In the design of the continuous vertical retort the use 
of conventional recuperation between setting and chimney 
has been abandoned. But it is to be noted that, even in 
this type of plant, a considerable quantity of residual heat 
is used within the system. Products of combustion leaving 
the combustion chambers proper are circulated around the 
tops of the retorts giving up heat to the incoming charges 
of cold coal. Secondary air is circulated around the bottom 
sections of the retorts absorbing heat from the out-going 
coke, apart from the use of much of this heat in raising 
the temperature of the injected steam to the point where 
water gas is produced. 

Dr. Pexton estimated that the sensible heat in the waste 
gases leaving the continuous vertical retort setting should 
raise 13.6 lb. of steam (from and at 212°F.) per therm of 
gas made, while for intermittent vertical and horizontal 
retorts after recuperators there should be 10.5 and 10.0 lb. 
respectively. Yet Mr. Clark is able to say that, in the 
North Thames Area, ‘ The works with the lowest power 
costs has a modern CVR installation of 8 mill. cu.ft. per 
day capacity, and although the fuel consumption of this 
plant is less than 10% of the coal throughput, it produces 
sufficient waste-heat steam to supply over 75%, of the total 
works demand, including the requirements for power 
generation.” 

For the carbonising process, as for every other where 
furnace heating is concerned, there is a minimum tempera- 
ture of the flue gases at the exit from the setting, below 
which they cannot be allowed to fall without an adverse 
effect upon the process. This temperature will vary some- 


what according to the type and construction of plant, the 
characteristics of the coal carbonised and of the products, 
but it represents an irreducible surplus of heat necessarily 
rejected from the setting. This surplus is a considerable 
and valuable fraction of the amount of heat generated 
from the fuel used for underfiring. It should always be 
thought of in relation to the heating system as a whole, 
as something to be recovered and applied with the maxi- 
mum of economy, lest its established, but deceptive, name 
of ‘ waste” heat cause it to be treated as ‘something for 
nothing.’ 

From continuous vertical settings the temperature of the 
exit gases is commonly 950 to 1,000°C. In most inter- 
mittent vertical and horizontal retort settings a part of 
the heat of the flue gases is recovered in recuperators in 
the setting itself, the temperature at the exit flue probably 
being between 450 and 500°C. 

As a typical example it is proposed to estimate the 
sensible heat in exit gases at 1,000°C. from a vertical retort 
setting under-fired as usual by coke in a step-grate pro- 
ducer. The factors involved besides temperature are the 
volumes and specific heats of the constituent gases. 

In an actual case in which the producers were of the 
pressure-operated step-grate type the producer-gas analysis 
showed a variation over a twelve-hour period between 
cleaning times from, at its best, 5.4% CO, and 27% CO 
down to, just before cleaning the fire, 8.2% CO, and 
21.3% CO. 

The average complete analysis worked out in round 
figures to the following : 
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One of six Spencer-Bonecourt waste-heat boilers on the Howden C.O.L. plant. 




















































































































































































































Case No. : 








Proportion of excess air a 
Volume of secondary air cu. ft. 
Volume of excess air cu. ft. 
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TABLE I 


GASEOUS PRODUCTS OF COMBUSTION OF PRODUCER GAS GENERATED FROM 1 LB. OF COKE 
Containing 0.88 Ib. fixed carbon and yielding 82 cu. ft. of producer gas at the analysis shown. 
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72 72 72 72 72 
aa 14 36 72 108 











Total air used cu. ft. 















Volumetric analysis of flue gases 
Wes Co .-. aa a 
H,O 


2 


Oz 


DRY Ch. .: 
(i.e. as measured) 


Ne 
O. 






The gas was obtained from coke containing 88% of 
‘ fixed ’ carbon, and 82 cu.ft. of producer gas of the above- 
mentioned analysis would be generated from 1 lb. of such 
coke; it would require 72 cu.ft. net of secondary air to 
yield, by perfect combustion, 140 cu.ft. of flue gas, all 
volumes being measured at 0°C. With the producer-gas 
analysis at its best the volume of products work out at 
136 cu.ft. and just before cleaning to 141 cu.ft. per lb. of 
coke consumed. The volume of flue gases per unit weight 
of fuel obviously does not vary much with the periodic 
changes in the composition of the producer gas, so an 
estimate of their heat content may reasonably be based 
upon the composition of the average sample. 

Only exceptionally, however, will the gases leaving the 
setting be the net products of combustion. In practical 
cases they will usually contain excess air, a fraction of 
which may be air supplied in excess of requirements to the 
combustion chambers, but the major part of which is 
invariably due to infiltration into the setting in those 
portions of the circulating flues which are under vacuum, 
through such accidental entries as cracks and leakages in 
the brickwork, etc. 

For the present purpose of estimating the amount of heat 
carried away from the setting it will be assumed that in 
an average case the flue gases at the exit from the setting 
contain 20% excess air. The volume leaving the setting 
(measured at 0°C.) per lb. of coke consumed would then 
be 154 cu.ft. Whatever volume of flue gas leaves the set- 
ting must leave at the temperature (in this case assumed to 
be 1,000°C.) necessary to maintain good carbonising 
conditions. It is important to realise that the amount of 
heat leaving the setting unused increases as the proportion 
of excess air at the outlet from the setting increases, reduc- 
ing the efficiency of the setting itself even though providing 
additional waste-heat for recovery. Every effort should 
be made to keep excess air at the settings exit to a 
minimum. 

This point will be clearer ‘from Table I in which the 
foregoing figures are tabulated with volumes resulting from 
higher proportions of excess air. ‘The table also shows the 
caleulated volumetric analysis of’the flue gases,{kibth “wet ’ 
(i.e., Containing the H,O vapour resulting from*the com- 
bustion of hydrogen) and ‘dry’ (i.e., with such vapour 


Volume of flue gases cu. ft. (excluding ‘adventitious’ water vapour) 








72 86 108 144 180 

















’ te % % % % 
19.0 17.3 15.2 12.6 10.7 
6.5 5.9 5.1 4.3 3.6 
74.5 74.9 75.4 76.0 76.5 
— 1.9 4.3 7.1 9.2 
100.0 100.0 100.0 100.0 100.0 
20.4 18.4 16.0 13.1 11.1 
79.6 79.5 79.5 79.4 79.4 
— a3 4.5 7.5 9.5 
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100.0 100.0 





condensed). The former analysis is the one required for 
subsequent calculations of heat content, but the latter 
corresponds to the analysis obtained in practice with the 
‘Orsat’ type of apparatus. The table demonstrates the 
fact that the CO, content so measured is a practical indica- 
tion of the amount of excess air present. In practice the 
amount of air indicated by a particular CO, content of 
the products of combustion of producer gas varies some- 
what, being affected by the hydrogen content of the pro- 
ducer gas and by accidental factors, but this variation is 
seldom wide enough to affect the usefulness of the indica- 
tion. Compare, for instance, with Table I, another typical 
example worked out, for a retort setting by Captain W. 
Gregson; for 0, 50, 100 and 150% of excess air he obtained 
19.5, 15.5, 12.9 and 11.1%, respectively, of CO, in the dry 
waste gas. The chief accidental factor peculiar to retort 
settings, causing divergence of flue gas analyses from their 
theoretical proportions, is leakage of coal gas into the 
combustion flues. When such leakages occur they in fact 
augment the heat available in the flue gases, though in 
reducing thermal output from the retort, they reduce 
overall efficiency. 

There is another factor, neglected in Table I, which 
increases the volume of the flue gases. A certain amount 
of water vapour from the primary air, from moisture in 
the coke, from water on the grate plates, or from injectors, 
always passes through the producer fuel bed undecom- 
posed. It receives a slight increase from moisture in the 
secondary air and leaves the setting necessarily at the same 
temperature as the other exit gases, the sensible heat 
content of which it therefore increases. The amount of 
steam passing through the fuel bed undecomposed will be 
variable, being related to the composition of the producer 
gas, but depending also upon operating conditions. Dr. 
Pexton quotes a test on an open step-grate producer which 
showed 4.2 volumes of H,O vapour in 100 volumes of dry 
gas. Test figures before the writer at the moment show 
3.25% for a step-grate pressure producer to which air was 
supplied by a centrifugal fan. Rather more would be 
expected from a steam-blown producer. Assume for the 
present typical example that water vapour in the producer 
gas amounts to 6% on the volume of dry gas, ie., to 
6% X82=4.9 cu.ft. per lb. of coke. The moisture entering 
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the setting with the secondary and excess air depends, of 
course, upon atmospheric conditions. Tables show that 
it would amount to 1.74% of the volume if the atmosphere 
were fully saturated at 60°F. Assuming the atmosphere 
to be 75% saturated, then for the present example the 
amount of moisture carried in by secondary and 20% 
excess air, per lb. of coke, would be 75% x 1.74% x86= 
1.1 cu.ft. The total ‘ adventitious ’ moisture in the exit 
gases would then by 4.9+1.1= 6 cu.ft. 

That is to say, the volume previously calculated of 
154 cu.ft. of exit gases per lb. of coke would be increased 
to 160 cu.ft. or by less than 4%. The sensible heat of this 
vapour would be in slightly greater proportion due to its 
greater specific heat, but by an amount negligible in the 
present estimate. It may be concluded, therefore, that 
‘adventitious’ water vapour in the flue gases at the exit 
from the setting represents an increase probably of the 
order of 4% on the heat content of the gases calculated on 
dry producer gas and air. As this increase is small and 
variable it will be neglected in subsequent calculations. 
But it is never absent, and represents a small reserve on the 
results. 

We proceed, 
Table I. 

‘Many determinations of the specific heats of individual 
gases have been made, but the results, particularly at high 
temperatures, are in some cases very conflicting. It is now 
believed that the most accurate data are the so-called 
theoretical values calculated from the spectroscopic charac- 
teristics of the gases. For this reason, theoretical values 


therefore, upon the basis of Case 2 in 
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are presented’ (Technical Data on Fuel, 4th Edition, 
p. 115). In Table II the mean specific heats are converted 
from the metric values tabulated in ‘ Technical Data.’ 

Using the ‘wet’ analysis from Case 2 in Table I the 
sensible heat content (above 0°C.) per cu.ft. of exit gases 
from the setting is as calculated in Table II. 











TABLE II 

Volume Mean spec. Range of Sensible Sensible 
cu. ft. heat temperature heat heat 

0°c B.Th.U. content % 
CO, 0.173 0.0596 x 1,000 = 103 24.6 
H,O 0.059 x 0.0460 x 1,000 = 2.7 6.5 
Ne 0.749 x 0.0375 x 1,000 = 28.1 67.1 
Oz 0.019 x 0.0397 x 1,000 = 0.8 1.8 
Flue gas 1.000 x 0.0419 x 1,000 = 41.9 100.0 





Sensible heat of flue gas per lb. of coke consumed = 154 cu. ft. x 
41.9 B.Th.U=6,450 B.Th.U. 

The mean specific heat of the flue gas (0.0419 B.Th.U. 
per cu.ft. at 0°C.) is, of course, obtained by dividing the 
total of the sensible heats column by the temperature. 
Comparison of the last column with the volumetric analysis 
shows the effect of the higher specific heats (as compared 
with N. & O.) of CO. and H.O. 

This, then, is the quantity of heat leaving the setting. 
But the whole of it cannot be recovered. A fraction will 
be dissipated from the surfaces of the flues. A more con- 
siderable fraction must be discharged in the gases at the 
waste-heat boiler outlet, of which the 230°C. usually repre- 


TABLE III 


HEAT RECOVERABLE FROM 


FLUE GASES 


PRODUCER FROM 1 LB. OF COKE 
(To be read in conjunction with Table I) 





Case No. : (compare with Table I) 


EXCESS AIR 
At setting outlet (case 2, Table D 
At boiler inlet .. 











VOLUME (v) of FLUE GAS at 0°C. 760 mm. 
At setting outlet cu. ft. 
At boiler inlet et ee 








ACTUAL VOLUME of FLUE GAS at T°C. 
At setting outlet cu. ft. a 
At boiler inlet a a 
At boiler outlet ce 


TEMPERATURES T°C. 
At setting outlet 
At boiler inlet (to nearest 5 od 7 
At boiler outlet ‘ 











MEAN SPECIFIC HEATS (c) 








B.Th.U. per cu. ft. per °C. for range 0 to T°C. and for volume 


measured at 0°C. 
At setting outlet 
At boiler inlet 
At boiler outlet 





SENSIBLE HEATS, B.Th.U. (VxcxT) 
At setting outlet . 
Less 5% radiation loss etc. from flues 





At boiler inlet* 
Less at boiler outlet 





Total recoverable in steam 


STEAM OBTAINABLE 
Ib. from and at 212°F. 





Ib. actual at 100 Ib. per sq. inch gauge and 50° F. of supetheater 


from feed water at 60°F. 














3 4 > 
20% 20% 20% 
50% 100°, 150% 
154 154 154 
176 212 248 
718 718 718 
728 779 825 
324 391 457 
1,000°C. 1,000°C. 1,000°C. 
855°C. 730°C. 635°C. 
230°C. 230°C. 230°C. 
0.0419 0.0419 0.0419 
0.0408 0.0396 0.0388 
0.0375 0.0371 0.0368 
B.Th.U. %o B.Th.U. . 4 B.Th.U. yA 
6,450 100 6,450 100 6,450 100 
320 5 320 5 320 5 
6,130 95 6,130 95 6,130, 95 
1,520 24 1,810 28 2,100 33 
4,610 71 4,320 67 4,040 62 
4.75 4.46 4.16 
3.88 3.64 3.4 





* Neglecting the small sensible heat of the additional infiltrated air, about 15 B.Th.U. in case 3 and 66 B.Th.U. in case 5, at 20°C. 
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Fig. |. Schematic diagram of waste-heat boiler installation fitted with superheater. 


FZ 
sents about the practical minimum temperature. The 
greater the volume of the gases discharged from the boiler 
at this temperature, the greater the amount of heat carried 
away to waste. Air leakages into the flues between the set- 
ting outlet and the boiler inlet should, therefore, be kept 
toa minimum. Some infiltration, however, is inevitable, a 
part of it being even necessary to reduce the temperature 
of the gases at the boiler inlet to the safe limit set by 
metallurgical and other practical considerations. For 
instance, the temperature of 1,000° here assumed at the 
setting outlet would be too high, for regular working, at 
the inlet tube plate of most waste-heat boilers unless prac- 
tically perfect feed water were available, ie., that the 
possibility of scale formation, which allows overheating of 
the front tube plate and tube ends, were avoided. 

Table III completes the typical example under considera- 
tion. It shows the calculated amounts of steam recover- 
able in three cases in which the excess air contents of the 
flue gases have increased to 50%, 100% and 150% respec- 
tively at the boiler inlet. A number of calculations on the 
lines of Table II, involving a certain amount of trial-and- 
error work in arriving at specific heats and temperatures at 
the boiler inlet, are involved in the compilation of a table 
of this kind, and no useful purpose would be served in 
showing them in detail. 

Some of the figures in Table III bring out points men- 
tioned in the last paragraph but one. Although in each 
case there is the same amount of heat available at exit 
from the settings, the proportion which is recoverable 
drops from 71% to 62% as infiltration to the flues increases 
the excess air content at the boiler inlet from 50% to 
150%, and steam production correspondingly decreases. 
The important factors at the boiler inlet are both tempera- 
ture and volume, the latter for practical purposes being 
indicated by a CO, content. Thus (comparing Tables I and 
III) in case 4 the temperature of 730°C., at the boiler inlet 
is associated with a CO, content, as measured, of 13.1%, 
and about 44 lb. of steam (from and at 212°F.) is obtain- 
able. But if the same temperature were associated with a 
CO, content of, say, 16% (case 3) a deficiency of volume 
(or, more correctly, of heat) would be indicated, and the 
Same steam production could not be obtained without an 
increase of temperature. 
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The weight of steam recoverable * from and at 212°F.’ is 
obtained, of course, by dividing the total recoverable 
B.Th.U. by the latent heat of steam at 212°F., under atmo- 
spheric pressure, i.e., 970 B.Th.U. per lb., and the actual 
weight by dividing the total recoverable B.Th.U. by the 
total heat of steam, as obtained from tables (and corrected 
for feed-water temperature) under the actual steam-raising 
conditions of pressure and superheat (in the case given in 
Table III, H = 1,189 B.Th.U. per Ib.). 

The amount of steam obtainable per lb. of coke varies 
from 4.75 lb. from and at 212°F. in case 3 to 4.16 Ib. in 
case 5. As a matter of fact, about 4.9 lb. of steam from 
and at 212°F (or about 4 lb. actual at 100 to 120 lb. per 
square inch gauge pressure) per lb. of coke consumed can 
usually be obtained from vertical retort settings, and is 
frequently guaranteed. 

Calculation of the amount of heat available for steam- 
raising purposes is not fundamentally different, of course, 
for any type of setting, due regard being had to the par- 
ticular temperatures and volumes concerned. From gases 
leaving the recuperators of horizontal settings at 480°C. 
Captain W. Gregson states that 2.8 lb. of steam from and 
at 212°F. are obtainable per lb. of coke, assuming about 
200% of excess air because infiltration in such cases is 
considerable. 

The section of Table III relating to flue gas volumes 
shows them corrected to 0°C. (which is necessary for 
purposes of comparison, and for the calculation of specific 
and sensibie heats) and also actual volumes at the tem- 
peratures concerned. In any consideration of gas velocities 
in the flues or tubes the actual volumes are, of course, 
involved. The velocity in the tubes is a matter for the 
boiler designer. About velocities in the flues it is difficult 
to generalise. They should not be so high as to induce 
excessive resistance, which increases the load on the boiler 
fan, increases the amount of air infiltration to the flues 
owing to the higher vacuum within them, and, especially 
if the flues are long, may occasion considerable difficulty 
in evacuating gases from the parts remote from the fan. 
On the other hand they should not be so low as to necessi- 
tate too large a flue, which is inconvenient, expensive, and 
unsightly, and also has excessive external surface area for 
radiation and convection losses. Waste-gas flues external 
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to the setting may be designed for a maximum gas velocity 
of 40 ft. per second, with the boiler on normal rated load. 

The areas of long flues receiving successive increments 
of flue gas from a series of setting outlets should be 
g-aduated as much as may be practicable, not merely to 
sive constructional material, but to reduce inequalities of 
flue gas velocity and resistance. 

The waste-heat boiler generally used is the horizontal 
induced-draught tubular boiler with the gases passing 
tarough the tubes at a high velocity to secure turbulent 
fow. It is within almost common knowledge that Osborne 
F.eynolds and Nicolson have shown that when fluids pass 
tarough a tube at moderate velocities the molecules tend 
to travel in parallel lines, so that only the outer molecules 
ia the stream actually come into contact with the walls of 
tae tube. Under such conditions the heat transfer in a 
long tube is independent of the velocity of the stream. 
When, however, the velocity is increased beyond a certain 
critical figure (of the order of 40 ft. per second for flue 
gases at 800°C. in a 14-in. boiler tube) turbulence is set 
up and all the molecules are brought into contact with the 
heat-absorbing surface. The rate of heat transfer is much 
greater and it increases with the velocity of the stream. The 
adoption of this principle in the case of waste-heat recovery 
is the more important, because heat transfer at the com- 
paratively low temperature available in the waste gases 
from retort settings must take place by contact and not 
by radiation. The waste-heat boiler, therefore, is designed 
to obtain the greatest possible direct contact between the 
molecules of the waste gases and the heat absorbing sur- 
faces, this object being attained by the use of a large num- 
ber of small diameter tubes through which the gases are 
drawn at the highest possible velocity consistent with power 
economy and with the provision of straight tubes which 
can be readily inspected and cleaned. These then are the 
principles upon which the design of the Spencer-Bonecourt 
boiler, which has been very widely used in the retort house, 
is based (see I.Gas E. Comm. No. 113, 1935). 

The normal waste-heat boiler is fitted with an induced- 
draught fan which deals with the pull on the settings, in 
addition to the resistance of the boiler unit; in other words, 
the plant as a whole is entirely independent of chimney 
draught for its operation. The flue system is normally 
of steel-cased construction, lined with insulating brick and 
firebrick in order to reduce radiation loss. The steel casing 
eliminates the infiltration of cold air, which not only 
reduces the effectiveness of the waste gases as a steam- 
raising medium, but also increases the load to be handled 
by the induced-draught equipment. The gas-tightness of 
the flue system is readily measured by comparing the CO, 
readings (a) at the offtake from the settings, and (b) at the 














Fig. 2. Elevation of waste-heat boiler with economiser. 
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boiler. These readings give a direct measure of the excess 
air content in the gases at the points where measured. The 
usual Orsat analyses should, therefore, be periodically 
carried out at these two points as a check. A CO, recorder 
connected to the boiler intake is a useful addition to the 
equipment. 

The draught on the settings is normally fixed by regu- 
lating the fan speed to suit the normal load. In the case 
of electrically-driven units working on direct current, this 
is done with a shunt control, and in the case of steam- 
driven units, by the governing adjustment. Any further 
slight variations can be met from time to time by the hand- 
wheel adjustment which is coupled up to the regulating 
dampers in the discharge throat of the fan. This avoids the 
necessity of resetting the actual fan speeds for small 
variations in control. 

Where alternating current motors are supplied to drive 
the fan at constant speed, the whole range of draught 
control is carried by the fan dampers. The draught required 
at the intake of the boiler varies, according to the adjust- 
ments of the settings outlet dampers, from two to five 
tenths. It should not be more than just that necessary to 
take away the products of combustion from the settings. 


Positioning 

Waste-heat boilers should be placed as near as possible 
to the waste-gas outlets from the retort bench in order to 
cut down flue work with its attendant first cost and potenial 
heat losses. Fan discharge flues to atmosphere should 
also be kept as short as possible to safeguard the steel- 
work from corrosion at the comparatively low temperature 
at which the gases leave the fans. In a long length of 
steel exhaust flue, corrosion, due to the condensation of 
sulphurous acid, would have to be guarded against. If 
trouble of this nature does occur, practice has shown that 
the best means of preventing excessive cooling is to lag 
the outside of the outlet flue with 24 in. to 3 in. of 85% 
magnesia composition. Care should be taken that the 
whole flue system is kept in good condition, in order to 
avoid the two sources of heat loss mentioned above—loss 
by radiation and loss by infiltration of cold air. 

The horizontal boiler, which has been the most widely 
used, is fitted with straight tubes which are normally 14 in. 
internal diameter and 15 ft. 6 in. long, and the mean 
velocity of the gases through the tubes varies from 70 ft. 
to 110 ft. per second, at which speed the dust is carried 
over and does not tend to clog up the tubes. 

A certain amount of manual cleaning is, however, neces- 
sary. This can be effected without closing the boiler down, 
through a suitable disposition of removable plugs on the 
cover plate of the outlet box of the boiler. The tubes are 
rodded with suitable scrapers while the outlet chamber is 
illuminated by an air-cooled electric lamp fitting. In addi- 
tion, the intake (superheater) boxes are fitted with hoppers 
through which periodic charges of coarse wood chippings 
are thrown. These chippings are drawn through the tubes 
by the action of the induced draught, and can generally 
be relied upon to scrape the surfaces perfectly clean. Wet 
steam does more harm than good as it tends to clog the 
dust and form a cement like deposit which has to be 
removed afterwards by the scrapers. 

Steam raised in the retort house is generally lightly 
superheated, i.e., 50° to 100°F. above saturation tempera- 
ture. Superheaters are of the radiant-heat type, with 
detachable elements, arranged at the inlet end of the boiler 
out of the flow of the gases because of the relatively high 
temperature of the gases at this point. 

The driving of the induced-draught fan varied with local 
circumstances, two systems being in general use :— 

(a) Direct-coupled to pipe-ventilated dust-proof electric 
motors. 
(b) Direct-coupled to geared steam-turbines. 























































430 


In the case of steam drives, the usual practice is to 
exhaust from the turbine to a surface-type heater which 
recovers the bulk of the heat units in the exhaust steam, 
returning it to the boiler by way of the ingoing feed. The 
feed-water heater is placed on the delivery side of the 
pumps, in order to avoid any possibility of pump failure by 
hot suction, and is provided with a by-pass which allows it 
to be opened up for cleaning without shutting down the 
feed supply to the boiler. 

Being of the tubular type, the waste-heat boiler requires 
good feed-water, and care should be taken that little more 
than 2° hardness is present. In cases where heavy soften- 
ing is necessary, it is desirable to fit a continuous blow- 
down arrangement in order to avoid over-concentration of 
treated feed in the boiler. Such over-concentration leads 
to the formation of large bubbles on the water surface, 
priming, and the deposition of salts in the pipe lines. 

The boilers are arranged with the tubes nested to facili- 
tate internal access and to ensure that the tubes can be not 
only inspected but cleaned on the water side. Tubes are 
expanded in to the tube plates at each end of the boiler, 
beaded over at the inlet ends and belled at the outlet ends, 
and should any leakage occur it is normally rectified by 
a little light rolling with the expanders. On the other 
hand, it is even more important to remove the cause of the 
leakage, i.e., to prevent scaling, which is always more acute 
at the inlet or hotter end of the boiler where evaporation 
of the greater proportion of the water takes place. 

Boilers are always fitted with automatic feed water regu- 
lators which, in the case of single boiler units, control the 
steam to the pump, and in the case of multiple boiler 
installations operate on the delivery to each boiler. As a 
safeguard to the automatic feed, a high and low water 
alarm whistle is also fitted to each boiler, and the water 
capacity of each unit is sufficient to give plenty of margin 
for the retort house charge-hand to get to the boiler plant 
to rectify any simple defect, or alternatively, to change 
over the pumps, before the danger point is reached. 


In the past the efficiency of steam  turbine-driven 
machinery in gasworks has been of secondary importance 
owing to the large amounts of steam made available from 
waste heat. It has been, and still is, the practice in many 
gasworks to drive auxiliaries by inefficient single-stage 
steam turbines exhausting to atmosphere. The present 
high cost of coal and the need to conserve national reserves 
has, however, focussed attention on the need for economy 
in all industries, and in the gas industry the most effective 
course is undoubtedly to utilise all steam in high-efficiency 
turbo-alternators and to drive as many of the auxiliaries 
as possible electrically. The excess electrical power which 
is usually made available can then be sold to the public 
electricity supply authority, provided that the turbo- 
alternator is arranged to run in parallel with the public 
supply mains which is an essential condition. The demand 
for steam at low pressure for retort steaming and by- 
product recovery plant is usually less than the waste-heat 
boiler capacity for producing high-pressure steam, so 
that a pass-out condensing turbine which can absorb the 
excess boiler steam is almost always required. 

Apart from actual turbine design considerations, there 
are two major factors which contribute to the efficient 
operation of turbo-alternators for gasworks service. They 
are inlet pressure governing and automatic nozzle control. 
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Until recently it was considered that a waste-heat boiler 
designed for a maximum working pressure of 120 Ib. per 
sq. in. would meet the requirements of practically all gas- 
works. There was seldom call for other than dry steam at 
the main points of usage, which could be ensured by supe:- 
heat limited to 50° to 100°F. In recent years, however, 
higher pressures and temperatures have been called for. 
The limiting pressure for the conventional cylindrical boiler 
appears to be about 300 lb. per sq. in., but working pres- 
sures of 250 lb. per sq. in. and total steam temperature cf 
600° F. are not uncommon. 

The theoretical and practical considerations influencing 
the choice of steam pressure and temperatures in waste- 
heat recovery are outlined by Mr. T. Nicklin (Nort) 
Western Gas Board) in a paper presented to the Man- 
chesfer Juniors in December, 1949. For steam pressures of 
300 lb. per sq. in. and over it is necessary to provide an 
economiser to heat the feed-water and to reduce outlet gas 
temperature to an economic limit. The outlines of the 
design used at Denton are shown in Fig. 2. 

Higher pressures will demand heavier scantlings and 
different methods of construction; continued improvement 
in welding technique will no doubt solve the problems 
involved in the construction of boiler drums to withstand 
higher working pressures. 

The choice of steam pressure to be adopted will be 
influenced by many factors; they should not be adopted 
just because they are within the limits of practicability. 
Each case should be considered on its own merits. 

Such a consideration is well set out in a paper presented 
to the S.W. Section of I.Gas E. in March, 1954, by Mr. J. 
Parker in which he discusses the reasons for the selection 
for the new works at Bristol, of a pressure of 250 Ib. per 
sq. in. and a total steam temperature of 600°F. (see Gas 
JOURNAL, March 24, 1954, p. 743). These conditions could 
be reached without any fundamental departure from con- 
ventional design and therefore without any significant 
increase in capital cost per unit of production. 










It will be appreciated that as steam is normally 
generated in a gasworks by waste-heat boilers there will 
be no control over the quantity of steam available, so that 
with the system described it is clear that the satisfactory 
governing of the turbine will present certain problems. The 
normal method of controlling steam flow to suit electrical 
demand cannot be used, as restriction of boiler output is 
intolerable. In any case, the conventional speed governor 
cannot be used, as the speed of the machine will be fixed 
by the frequency of the outside supply to which it is con- 
nected. The primary function of the governor gear, and 
of the turbine itself for that matter, must be therefore, to 
extract the maximum amount of electrical power from the 
steam available, and the only thermodynamically sound 
solution is to provide inlet pressure governing and auto- 
matic nozzle control in association with it. 

The function of the inlet pressure governor is, by con- 
trolling the flow of steam, to maintain a constant pressure 
at the turbine stop valve and therefore a constant maxi- 
mum heat drop across the turbine, a condition which is 
absolutely essential for maximum efficiency. Incidental 
but important advantages of the arrangement are that the 
turbine is prevented from robbing vital auxiliary machinery 
of steam, and priming due to reduced boiler pressure is 
prevented. 
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Fig. |. Diagrammatic arrangement of inlet pressure-governing system for turbo-alternator running in parallel with public electricity supply 


The accompanying diagram, Fig. 1, indicates the system 
of inlet pressure governing designed and adopted by W. H. 
Allen, Sons & Co., Ltd. A spring-opposed bellows con- 
nected to the steam supply to the turbine, controls a pilot 
valve interposed in the governor-relay oil system between 
the speed-governor pilot valve and the main steam throttle- 
valve relay cylinder. After the turbo-alternator is 
paralleled with the public supply, the speed-governor setting 
is adjusted by the hand mechanism until the governor is 
incapable of influencing the speed of the machine at normal 
frequencies. High-pressure relay-oil can now freely pass 
the speed-governor pilot valve, leaving the inlet pressure 
regulator-operated pilot valve to control the throttle and 
nozzle valves. Variations in main steam pressure, by 
affecting the compression of the bellows, and hence the 
position of the pilot valve, are reflected in variations in 
oil pressure under the throttle-valve relay-piston, resulting 
in appropriate changes in nozzle-valve opening. 

Under stable conditions of steam flow the inlet steam 
pressure is held constant at the design figure and the turbo- 
alternator generates the maximum amount of power 


possible from the flow because the high-pressure nozzle 
area is correctly adjusted to suit the flow. A variation in 
steam flow from the boiler, by altering the ratio of nozzle 
area to flow, alters the inlet pressure which causes the 
regulator to re-adjust the nozzle area until the inlet pres- 
sure returns to the design figure. 

It should be noted that the final setting of the speed 
governor is such that, should there be a failure of the 
public supply and the speed of the turbo-alternator rise 
unduly, the speed governor will come into operation and 
over-ride the inlet pressure governor, so progressively 
cutting off the steam supply to the turbine and acting as 
a pre-emergency governor to prevent the turbo-alternator 
being shut down. 

If it should prove desirable to run a turbo-alternator on 
steam produced from the waste heat of water gas plant, 
arrangements would normally be made to make the 
governor insensitive to cyclical changes and responsive 
only to sensible changes in gas-making load, thus per- 
mitting the waste-heat boiler to act as a steam accumulator 
and so preventing large fluctuations in electrical power. 
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The application to water gas plant is, however, rather 
limited, as only with the very largest of installations is 
economic power generation possible. 

Although this ground has been well covered before, a 
brief resumé of the advantages of automatic nozzle control 
will be of value, as the system is essential if full use is to 
be made of the heat drop provided by the inlet pressure 
governor. 

The method of controlling the admission of steam to 
any pass-out or back-pressure turbine is of vital impor- 
tance, owing to the limited heat drop usually available. 
If plain throttle governing is used, as it still is surprisingly 
enough by some manufacturers, the varying requirements 
of the turbine are met by varying the nozzle pressure. 
This means that at partial loads there will be a considerable 
drop in pressure across the throttle valve, with a corre- 
spondingly reduced pressure drop, and therefore heat drop, 
across the turbine itself, obviously resulting in low 
efficiency. High efficiency can only be realised by main- 
taining nozzle pressure as high as possible, and the only 
course is to control the steam flow by varying not the 
nozzle pressure but the nozzle area. In practice this is 
done by dividing up the nozzles into groups, each group 
under the control of a separate valve which operates with 
the minimum of throttling. The necessary fine control 
is effected by means of a separate throttle valve, the pres- 
sure drop across which is reduced to a bare minimum. 

Fig. 2, which shows the heat-drop diagrams on a Mollier 
or total heat/entropy chart for a single pass-out turbine, 
demonstrates the virtues of nozzle control compared with 
throttle control. The full lines show conditions at full 
flow, and the dotted lines at half flow for a throttle- 
controlled turbine. The reduced heat drop in the high- 
pressure section of the machine at half flow is most 
apparent, although it will be noted that in the low-pressure 
condensing section of the turbine, due to thermo- 
dynamic considerations, there is not a great deal of 
difference. If we now consider the same turbine fitted 
with nozzle control valves in the high-pressure section, the 
high-pressure triangle would be identical for both full and 
half flow with that of the throttle-controlled machine at 
full flow, but the half flow low-pressure triangle would 
be slightly modified as shown by the chain-dotted lines. 
This diagram demonstrates the great importance of pro- 
viding nozzle control to govern the admission of steam 
to the high-pressure section of a pass-out turbine, and also 
indicates that nozzle control is usually unnecessary in the 
low-pressure end of the machine exhausting to vacuum. 
In the case of back-pressure turbines, nozzle control is 
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just as important as it is in the case of the high-pressure 
section of a pass-out machine. 

The value of nozzle control is now generally realised, 
but it should be remembered that in actual practice it is 
impossible to follow all changes of load by hand opera- 
tion of the nozzle control valves, and unfortunately the 
invariable procedure when hand-operated valves are fitted 
is to open sufficient nozzles to cope with the maximum 
expected load, which results in considerable loss of effi- 
ciency at lower loads. It will be readily understood, there- 
fore, that the benefits of nozzle control can never be 
enjoyed unless the valves are automatically-operated. All 
pass-out and back-pressure machines manufactured by 
W. H. Allen, Sons & Co., Ltd., are fitted with automatic 
nozzle control valves, usually four in number, sometimes 
six, which are operated by oil under pressure against a 
strong spring which tends to keep the valve open. Each 
valve spring is of exactly the same rate and each valve 
is operated in correct sequence by a separate oil port in 
the governor, and there is, therefore, no risk of sticking 
as there would be if sequential operation were effected by 
differing control spring rates. The provision of separate 
governor ports also ensures instant action of each valve 
with the minimum of throttling. Separate hand nozzle 
control valves may also be fitted. 

The Central Electricity Authority is normally prepared 
to buy the surplus electricity which is available when a 
high-efficiency turbo-alternator is arranged to utilise waste 
heat, but it should be realised that such electricity is only 
of value to the C.E.A. if the power supplied to them is 
maintained at a constant level during the hours of appre- 
ciable load on their system. If this were not so, they 
would have to provide equivalent standby plant capacity 
with consequent increased running costs and, perhaps, the 
tying up of capital. What this usually amounts to is that 
although the C.E.A. will accept all surplus power, pay- 
ment will only be made for the minimum export in kilo- 
watts during the hours of, say, 6 a.m. to 6 p.m. on week- 
days during the winter months. The amount paid, how- 
ever, is usually at a rate equivalent to about 4d. per unit 
during the specified hours, assuming that the power ex- 
ported is maintained at a constant figure, and this payment 
will usually amply cover generating costs. 

A further possibility presents itself in connection with 
parallel running. In most gasworks appreciable quan- 
tities of coke breeze are available, the demand for which 
is relatively small. Coke breeze can in fact only be used 
with advantage as a fuel by the larger consumers, such 
as steel works, and as a result it will fetch only a low 
price. In the case of some gasworks there may be no 
local demand for coke breeze which, as a result, may prove 
an embarrassment. It is not economically possible to 
transport coke breeze over any appreciable distance, and 
the obvious solution is to burn it on the spot and so to raise 
steam to supplement the output of the waste-heat boilers 
in the gasworks. Additional electricity can then be 
exported to the C.E.A., during the specified hours only, at 
a price which may prove far more economical than if the 
coke breeze itself were sold. 

With such a system and with inlet pressure governing 
in operation, the coke breeze boiler pressure would of 
course remain constant, so that it would not be possible 
to gauge the steam demand by observation of boiler pres- 
sure in the usual way. This difficulty can be surmounted 
by providing a simple steam flow meter for the breeze 
boiler. The additional provision of a kilowatt meter 
showing the power exported to the electricity authority 
would greatly increase the efficiency of the plant as the 
indication could be maintained constant up to the limits 
of turbine capacity, by control of the firing rate so as to 
earn the maximum amount of money. The inlet pressure 
governor would still fulfil its primary function of main- 
taining high turbine efficiency. 
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German Electrical Equipment 


On the Continent the great majority of coal for gas production is carbonised in coke ovens. On this page are shown photographs of 
the Mariensdorf gasworks in Berlin which contains some of the most modern and up-to-date coking plant in Western Germany. Above 
left is shown a general view of the coke oven plant which gives a good idea of its capacity. The coal storage bunker can be seen together 
with the electrically driven coke guide. Above right is the coal 
handling equipment, which consists of an electrically operated 
grab crane for unloading barges and incorporates coal crushing 
equipment and a means of feeding belt conveyor equipment 
for the transport of coal to the coke ovens. Below left is shown 
the electrically driven winch gear which forms part of the 
operating mechanism of this piece of plant. In the left back- 
ground can be seen the contactor control gear which works in 
conjunction with the remote control operated by the crane 
driver. In this photograph, too, the type of totally enclosed 
motor can be seen together with the powerful solenoid brake 
equipment for both motors.. Below right can be seen the 
mimic diagram by means of which the operator of this coal 
handling plant may not only control the path followed by the 
coal but also see at a glance the route actually being followed. 
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Top: A view of the coke stocking and loading plant, consisting of a steel bridge of 230 ft. span with built-in bunker and belt 

conveyor, slewing crane with a grab of 89 cu. ft. and a loading capacity of 70 tons per hour. The electric drive for travelling is seen 

at the bottom right-hand corner. Centre: The driver is seen in his cabin from which he has a clear view of all loading operations. He 

sits down to his work and his controls are conveniently placed for hand operation. The cabin is heated by electric heaters and is fitted 

with U.H.F. radio. Below is shown the winch room for operating the slewing crane. Here are the totally enclosed motors with 
so'enoid brakes. The contactor gear shown in the background. 
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Above is a view of the interior of the driver's cabin in the coke pushing machine. As in modern practice in this country each operation 

to be performed in the discharge of a coke oven, involving taking off and replacing the oven doors, levelling the charge and travelling 

in addition to discharging the oven, is operated by a separate electric motor. The operator has a good overall view from the front of 
his cabin. The control equipment is substantially made 4 
and well spaced. The ammeter will be in the pusher motor 
circuit only to measure the ‘stiffness’ of an oven being discharged. 
In the centre photograph is shown the motor and drive arrange- 
ment for the travelling motor. Here, too, the motor is of the 
totally enclosed type fitted with a solenoid brake and connected 
through a reduction gear. The amount of coke dust to be found 
blowing about the pusher machine while discharging an oven 
makes it necessary to carefully protect the motor and all moving 
parts from its abrasive influence. Bottom left is seen a typical 
low voltage switchboard which is to be found in modern gas- 
works in Germany. The arrangement and type of instrument 
is pleasing to the eye and easy to read. Bottom right 
shows cast iron distribution equipment installed in a large 
pump house. This equipment has to be of a particular 
heavy design and capable of standing up to rough usage. The 
whole installation including the wiring and the lighting would 

appear to fit its somewhat grim location. 
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Transformers Found on 


An example of a 3,000 kVA distribution transformer, built with cold rolled grain orientated steel, by Foster Transformers, Ltd. Units 
such as this are to be seen on gasworks in the London area. 
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Above: 5 kVA fixed location tool and lighting transformers; 

below left: special gasworks model with isolating switch; right: 

fully insulated portable types cast in resin. All equipment 
illustrated is by Foster Transformers, Ltd. 
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Floodlighting on a Coke Works 
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Above: Floodlighting equipment fixed to tall steel towers for lighting an extensive sidings installation. Controlled by light sensitive 
cells, the equipment turns on automatically at dusk and off at dawn. Below: The effective use of such equipment is clearly shown and 
fully justifies the claim of a minimum lighting standard of a halffoot candle throughout the sidings’ area. 
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Electrical Maintenance 
By W. E. G. Robinson, 


ELECTRICAL ENGINEER, NORTH WESTERN GAS BOARD. 


| To maintain means to keep in good order, and 
| elcctrical equipment may be considered to be in good order 
}w.en it is capable of performing safely and efficiently all 
functions for which it is designed. There is a tendency 
electrical equipment to become more and more 
cumplex, the basic reason for this being the endeavour to 
crease the amount of labour to operate any given type 
plant. The replacement of man by a machine is making 
ry rapid progress, but machinery will not operate for 
1g continuous periods without some form of main- 

} tenance. 

Maintenance means also the prevention of breakdowns. 
Industry sometimes prides itself on the way it gets its plant 
working after a breakdown without stopping to realise that 
the breakdown should never have occurred. 

The British Productivity Council has published a book- 
let on plant maintenance which covers a very wide field. 
The introduction to this booklet says :—‘ It is a somewhat 
surprising characteristic of the outlook of a large number 
of members of management that, while they are most punc- 

| tilious about having their motor-cars serviced every 1,000 
miles, they do not recognise that the equipment in their 
factories should be subjected to scheduled maintenance.’ 


Variable Factors 


The predominant fact which emerges from a study of the 
contents of this publication is that there is no such thing 
as a tailor-made plant maintenance scheme capable of 
wide-spread adoption. The nature of the industry, the 
type of plant to be serviced, the labour required, the scope 
of the application are only a few of the variable factors 
to be considered. The economic aspect is, of course, the 
main bone of contention. None but a combined engineering 
and mathematical genius can possibly state in advance that 
by spending £X on a plant maintenance scheme a firm’s 
total output and profit will go up by a specified amount. 

' Naturally a scheme of this nature costs money to install 
and money to operate, but invariably any plant mainten- 
ance will bring such advantages as a reduction in ‘down’ 

' time with a consequent improved output and a higher 
hourly rate of working due to the absence of defects 
serious enough to cause a breakdown. 

There are a considerable number of issues that affect the 
results of good maintenance. According to Nichol? in 
items of cost the condition of optimum maintenance can 
be stated as:— 

(Cost of keeping good order) + (cost of occurrence of bad 
order) X (frequency of such occurrence) = a minimum. 

To be true, this equation must be translated in a broad 
sense and its terms interpreted as follows: 

The first term is made up of: 

(a) Maintenance labour charges. 

(b) Cost of replacement parts and consumable equip- 
ment. 

(c) Interest on spares. 

(d) Current charges on capital expenditure incurred 
to reduce maintenance. 

(e) Administration charges. 

The second term is compounded of some or all of the 

following : 
(a) Repair charges. 
(b) Waste of product and production material. 


(c) Waste of power. 

(d) Wages of idle manpower. 

(e) Loss of profits on product not made. 
(f) Loss of goodwill through delayed production. 
(g) Injury to personnel. 

The third term is determined by: 

(a) Margins in design. 

(b) Effects of performance of work. 

(c) Situation conditions. 

(d) Treatment by users. 

(e) Attention from maintenance personnel. 

Some of these factors will have a greater effect than 
others and all will not act in the same direction. This 
analysis is not claimed to be a complete and universal 
definition of the most desirable standards of maintenance, 
but it is rather intended to show that it is not economic 
to allow maintenance to resolve itself into the repair of 
faults and the replacement of worn parts. On the other 
hand it is suggested that it is usually uneconomic to spend 
large sums of money for the sole purpose of keeping 
equipment in a condition as good as new. 

There are three important things that must be done 
before any maintenance scheme can be properly organised 
and show its advantages. These are: 

(a) Good installation. 

(b) Thorough commissioning of electrical plant before 

running commences. 

(c) A comprehensive plant register. 

Good installation has been adequately dealt with in the 
papers by Buxton* and Rimmer’. The commissioning of 
electrical plant in general covers a vast field, and is asso- 
ciated with a comprehensive plant register since the infor- 
mation required for this is easily obtained during the 
commissioning period. 


Wide Area Covered 


The commissioning of electrical plant covers a very wide 
area of the electrical engineering field as is shown by 
Richardson*®. The behaviour of machines, when put into 
commission for the first time, cannot be completely fore- 
cast, but the obtaining in some cases of the initial operating 
characteristics, will in many respects provide an important 
guide to successful performance and life. 

The commissioning of plant falls into two sections :— 

(a) The satisfactory operation of the purely electrical 

side of the plant. 

(b) The satisfactory construction of the mechanical side 

of the equipment. 

It is not proposed to deal with (a) as this is usually 
carried out by the manufacturer, but there is a lot to be 
learnt while this is going on: Section (b) the satis- 
factory construction of electrical equipment from a mech- 
anical point of view, is most important. 

There is a remarkable tendency for manufacturers 
not to tighten up nuts, bolts and setscrews. A loose bolt 
on a set of bus bar clamps will not appear faulty under 
any electrical tests, but time and load will cause overheat- 
ing and subsequent failure with its accompanying disorgan- 
isation. It should never be lost sight of that electrical 
equipment is of mechanical construction and that appro- 
priate steps are taken to see that it functions satisfactorily 
in this field. 































































No maintenance scheme can be carried out without a 
comprehensive plant register. It is not possible to keep 
accurate records of the performance of electrical equip- 
ment without some detailed record of its construction or 
whereabouts. 

A good plant register facilitates the ordering of spares, 
the keeping of spares to a minimum, and rapid replacement 
in times of breakdown; it also shows consistent faults. 

A certain amount of clerical work is necessary initially 
to start such a record, but it requires very little work to 
keep it up-to-date. The amount of electrical .equipment 
should not be underestimated. A typical example of the 
amount of electrical equipment in a works of 26.1 mill. 
cu.ft. per day capacity is as follows :— 

271—A.C. motors (4 h.p. to 450 h.p.); 271—A.C. 
starters; 111—D.C. motors (4 h.p. to 90 h.p.); 111— 
D.C. starters; 1,200—electric lighting switches; 4— 
6.6kV switchboards; 14—440 V. switchboards; 11— 
D.C. switchboards; 3—mercury arc rectifiers; 10— 
H.T. and L.T. transformers; 6—electrostatic 
detarrers; 1,700 yards—6.6 kV cable; 1,400 yards 
—main L.T. A.C. cable; 2,400 yards—Main L.T. 
D.C. cable; 7,000 yards—various other cables; 3— 
D.C. generators 250 kW.; 1—diesel alternator 100 
kVA.; 2—turbo-alternators 6.6 kV 2,975 kVA. 

A plant register can be kept in several forms, either 
loose leaf pages or in various types of card index. Both 
have their advantages and disadvantages. It is an easy 
matter to incorporate with the plant register control of 
maintenance and the keeping of fault records. Every piece 
of equipment requires means of indentification which can 
be in the form of numbers or letters. In most cases it is 
useless to use manufacturer’s serial numbers, these are 
usually too long and involved. A plant register number 
must be attached to each item of equipment, readable, 
corrosion resisting, and generally as durable as possible. 
There are several ways of doing this. Numbers can be 
painted, or engraved on several proprietary brands of 
labels and either screwed on or attached by means of 
adhesive. Copper or brass strips with the number punched 
on can also be used. 


Function of the Register 


Maintenance control is a function of the plant register. 
If a card index system is used, the cards may be filed in 
sequential numbers, or in size or type of equipment, or 
grouped in plant area. A visual control system offers many 
advantages. This can be of the form of perforated panels, 
wall mounted, in which indicators are fitted. The basic 
details of plant areas can be put on it followed by the 
plant register number. Coloured indicators can then be 
used to show when the item is due for inspection and 
maintenance or whether it was missed on a particular cycle 
due to the plant being unavailable. 

One of the biggest difficulties in routine maintenance 
is to make certain that all the items of equipment get 
maintained. For example, in a retort house it is easy 
enough to maintain the coal and coke handling plant as 
it is not in continuous use, but liquor pumps, retort house 
governors or waste heat boiler fans can be shut down 
only by arrangement and sometimes not for several weeks. 
A visual index system permits missed items to be picked 
up later. Whatever form of control is instituted this 
question of missed items in a rota is one of prime 
importance. 

It is necessary to fix the time interval that must elapse 
for successive maintenance on any item of plant. These 
time intervals must vary according to the type of plant, 
the standard of its installation, location, age and frequency 
of operation. These time intervals need to be under con- 
stant review, so that they may be shortened or lengthened 
as circumstances and experience dictate. 
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Approximate Time Table 


Motors 
Every six weeks—complete inspection. 
Every six months—grease ball and roller bearings, 
wash out sleeve bearings. 
Every three years—dismantle completely and repar 
as necessary. 
Starters 
Every six weeks—complete inspection and adjust- 
ment. 
Generators and Alternators 
As for motors. 
Electric Lighting Fittings 
Every six weeks—clean thoroughly. 
H.V. Switchboards 
Every week—visual inspection. 
Every year—inspection, clean and test. 
L.V. Switchboards 
As for H.V. Switchboards. 
Cables 
Every year—insulation and earth continuity tests. 
Every three years—clean down and paint. 
Mercury Arc Rectifiers 
Every day—visual inspection. 
Every year—inspection clean and overhaul. 
Transformers 
Every week—visual inspection. 
Every year—examine for corrosion and test oil. 
Detarrers 
Every week—visual inspection. 
Every three months—inspection, cleaning and repair. 
Every year—examine rectifier for corrosion and test 
oil. 


Many Opinions 


There are many opinions on how much plant an 
electrician and his mate can look after. The number 
naturally depends on the type and condition of the plant. 
The two men should be able to maintain between 75 and 
100 motors and starters and allied equipment. 

One of the most satisfactory ways of allocating main- 
tenance work is to take a group of plant and make the 
men responsible for it and to periodically change the 
groups so that the men in time get to know the whole 
works. This facilitates changing over at holidays and 
times of sickness. Most of the schemes mentioned so far 
have been used on big works. Practically all works these 
days belong to an administrative group and if the indivi- 
dual works do not have the labour force or organisation 
to carry out maintenance it can be done on a group basis. 

Safety is a subject of prime importance but is often 
neglected. Maintenance electricians can show an amazing 
disregard for simple safety precautions, due mainly in 
most cases to familiarity breeding contempt. It is this 
attitude that causes accidents. No electrical equipment 
should be worked on unless it is isolated. After means 
of isolation have been secured, the equipment should be 
tested to see if it is alive, by means of a tester or other 
device. It should be stressed that because an isolator 
switch is in the ‘ off’ position it does not mean there are 
no live circuits in that equipment. High tension switch- 
gear is definitely not safe unless isolated, tested, earthed and 
tested again. The charging currents that can exist in high 
tension cables after switching off can be fatal. High 
tension switchgear must not be worked upon until it has 
been tested and earthed by an authorised person, who 
must then issue a ‘permit to work’ to the workman 
concerned. 

In all works where there is electricity there must be 
notices hung in appropriate places showing methods of 
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dealing with electric shock. It is surprising how few 
electricians know how to carry out artificial respiration. 
All electricians and mates should be shown and given 
practice at least once a year. 

It will be noted that in all maintenance of electrical 
equipment it is usual for insulation tests to be taken 
whether the equipment be a motor, starter, switchgear or 
cable. Part of the insulation of practically all electrical 

uipment is in the form of organic compounds which 
contain water as an integral part of their chemical com- 

ysition, excessive temperatures which tend to dehydrate 

id oxidise insulation, cause it to become brittle and to 

sintegrate under vibration and shock. 

Electrical insulation does not last for ever. It deterio- 

tes slowly at low temperatures, and more rapidly at 

igher temperatures, the greater the load the higher the 

mperature and the shorter the life of the insulation. 
Available statistics (Knowlton)*® indicate the life expect- 
aacy of insulation to be approximately halved with each 
| 10°C. rise in operating temperature, e.g., a machine that 
| is designed for a continuous operation of 70°C. will have 
its useful life halved if it operates at 80°C. 

Insulation resistance is a measure of opposition offered 
to the current by the insulating materials. The insulation 
resistance is affected by dirt and moisture and is therefore 
of good indication of deterioration from such causes. 
Moisture absorbed in the winding or condensed on the 
surface of the insulation will result in a decrease in the 
measured values of insulation resistance. Therefore for 
insulation measurements to be significant the tests should 
be made immediately after shut down. The insulation 
resistance of D.C. machines are more sensitive to changes 
in humidity than those of A.C. machines. This is due 
to the greater number of leakage paths in the armature 
and fields of the D.C. machines. 


Lubrication 


Lubrication is a major item in the maintenance of 
rotating machinery. The greater majority of electrical 
motors have ball and roller bearings. There is no doubt 
that more ball and roller races fail from over greasing 
than under greasing. Oil and grease are the two mediums 
for lubricating ball and roller bearings. Grease lubricated 
bearings are for the most part common in the gas industry. 
According to Allen’ grease lubrication of ball and roller 
bearings is made possible by the fact that only a small 
amount of oil is required. Grease is employed to a much 
greater extent than pure oil by the reason of its convenient 
form and its ability to assist greatly in sealing the housings. 
The operating temperature within the bearing housing, 
the resultant external heat and heat generated by the bear- 
ing itself are the ruling factors. Mechanical stability of 
the grease at the ruling temperature determines the grade 
to use. If too soft, the grease flows too readily in the 
bearing, thus impeding the rolling elements and causes 
churning and the generation of heat. Its efficiency, as a 
sealing agent is poor. If too stiff, the grease does not 
make sufficient contact with the working parts, which are 
consequently starved of oil. 

When a bearing commences to rotate its moving parts 
plough a way through a mass of grease in the housing, 
hence the importance of leaving adequate space not only 
for the grease thus pushed aside but also for the grease 
introduced later, if any. The inner walls of the channel 
thus formed in the grease must be fairly stable, and only 
become deformed quickly enough to allow the moving 
parts to pick up the amount of oil needed. 

According to Stevenson and Woosey*, a _ correctly 
packed bearing should show an initial steep rise and fall 
of temperature, while the excess grease is being worked 
out of the bearing path. It is worth noting that with 
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bearings above 2 in. internal diameter, and having the cage 
centred on the inner race, a percentage are bound to suffer 
undue cage wear when lubricated with grease, no matter 
how carefully the grease is selected. It has become almost 
a tradition that a ball and roller bearing should have 
about 4 cu. in. of grease injected into them every three 
months. There is no doubt that a well designed bearing 
system can be left a long time without any grease being 
injected. One manufacturer now recommends } cu. in. 
per in. of shaft seating diameter after every 3,000 hours 
running or every six months. It is necessary to repack a 
bearing every two to three years, as this is probably the 
chemical life of the grease and also there will be metal 
particles embedded in the grease from wear in the bearing. 

It is not proposed to deal with the maintenance of 
different types of motors. Instructions are given by the 
manufacturers when the motor is supplied with all the 
relevant information. Control gear, with its great number 
of moving parts, needs more maintenance than motors, 
and it is usual to maintain it at the same time as the 
driving unit, since they are virtually a composite unit. 
One of the biggest enemies of control gear is dirt, and often 
more dirt gets into a starter when its door is opened and 
closed than by any other means. The maintenance of 
control gear is simple, and the chief thing is an examina- 
tion so that parts may be replaced before trouble occurs. 


Code of Practice 


The British Standards Institution considers the main- 
tenance of switchgear so important that it is issuing a 
Code of Practice on the subject.° Switchgear, by the 
nature of the service it renders, does not automatically 
make any call for that maintenance attention which, 
nevertheless, is necessary to ensure its efficient functioning 
at all times. Its normally quiescent condition does not 
generally draw attention to incipient faults nor to the 
changes resulting from general neglect. Maintenance 
work on switchboards requires to be carefully planned and, 
as it is seldom possible to shut down a complete switch- 
board for any length of time, the work may have to be 
done in stages. Unless a systematic scheme is adopted, 
portions are liable to be missed and may go unnoticed for 
very long periods. The maintenance of switchgear is no 
different from any other kind of electrical equipment. The 
oil in circuit breakers is an insulating medium and great 
care must be taken with it. The procedures and methods 
of test are described in B.S.E. 148. 

These are static in operation, but this does not mean 
they can be ignored. Apart from mechanical maintenance, 
i.e., checking tightness of electric connections and the 
clamping screws of the windings, the major item of impor- 
tance is the oil. The prime functions of the oil are to 
convey the heat from the coil and windings to the tank 
where it can be dissipated, and to provide additional 
insulation between these parts across which a potential 
difference occurs. Slignant and Lacey’® give the require- 
ments of transformer oil. The oil should be examined 
yearly and tested as laid down in B.S.S. 148. 

Electronic apparatus is slowly appearing in the gas 
industry, and within the next decade will be in common 
usage. The advent of the digital computer for accoun- 
tancy purposes will have much to do with this. The 
maintenance of electronic apparatus calls for good house 
keeping and carefully kept records if continuity of service is 
to be maintained. Electronic equipment must be de- 
energised and earthed before servicing. The equipment 
must be cleaned by blowing out with clean dry air. This 
will remove dust which might otherwise cause overheating 
by reducing the heat transfer characteristics of the com- 
ponents. Wiring should be inspected for loose connec- 
tions; lenses, mirrors and other optical attachments for 
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photo-electric apparatus should be cleaned, variable and 
fixed resistances should be inspected for overheating and 
discoloured ones _ replaced. Capacitors should be 
examined for dripping wax and transformers for charred 
insulation and melting sealing compounds. The heater 
elements of valves can be inspected visually, and a valve 
tester used for checking drift from the standard. With 
proper maintenance, electronic equipment can be as 
reliable as any other type of electrical equipment. 

No electrical department can operate without concern- 
ing itself beyond the driving unit. The mechanical end 
of the drive very often reflects an electrical end. A 
jammed conveyor will trip the electric motor starter. 
Repeated starting on overload may burn out a motor or 
starter; such occurrencies are usually classed as electrical 
breakdowns. There are many instances of this nature. 
Electricians should not have to disconnect motor couplings 
to prove to fitters that a pump gland is too tight. Accord- 
ing to Mathews'' in a typical industrial plant the propor- 
tions of breakdown were as follows. 


Electrical 23% 
Mechanical 29% 
Operators 48% 


There is no doubt that electrical and mechanical main- 
tenance must go hand in hand. Joint mechanical electrical 
maintenance where it is operated is usually a great im- 
provement, but greater attention must be paid to this aspect 
of the matter. - 

It is not possible to cover every aspect of electrical main- 
tenance. No mention has been made of batteries, lifts, 
cables, the peculiarities of skip hoists, cranes, and many 
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other matters. Maintenance is not a haphazard thing. It 
must be organised, and once organised must be reviewed 
again and again. On the whole it is regarded as an un- 
interesting subject, and it is true that most engineers are 
more interested in the plant they are going to build than 
the ones they already have. 

Routine maintenance pays in time, money and temper. 
It will not always stop the unexpected from happening, 
but at least it will reduce the frequency with which it 
occurs. Plant out of commission costs money, but unfor- 
tunately costing systems do not usually show the true costs 
of these breakdowns. Routine maintenance pays on a 
private motor car, why should it not pay in our industry ! 
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Gamma radiographylof the Trans-lranian pipeline near Teheran 


PIPELINES 


A Typical example of Gamma Radiography using Ir'% on 
the Trans-lranian pipeline. 


This comprehensive service includes the examination of 
welders test pieces by Physical and Radiographic methods. 


Our inspectors travel all over the world using X-ray, 
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of our own manufacture. 
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Electric Drive for Compressors 


By V. W. Press, 
LANCASHIRE DYNAMO NEVELIN, LTD. 


Fig. |.—256 H.P. 360/90 r.p.m. varionic drive at Didcot. 


O NE of the problems facing the gas engineer today 
is the increasing size of compressor plant necessary to 
deal with the distribution of gas in greater quantities and 
over longer distances, and the choice of a suitable prime 


mover to drive the compressor. It is rare that sufficient 
steam will be available for the larger machines to allow 
the use of a steam engine or turbine, and when electric 
current is generated at site it is unlikely that the generating 
plant will be of sufficient capacity to deal with the addi- 
tional load. The choice of prime mover is therefore gener- 
ally confined to an electric motor fed from the public 
supply A.C. grid, and to deal with the range of pressure 
or volume required the electric motor must be of the 
variable speed type. It must have a high efficiency through- 
out its working range of load and lend itself to automatic 
control in addition to complying with the special require- 
ments for gas works duty. 

A drive to meet these requirements which is increasing 
in favour is the grid controlled mercury arc rectifier—D.C. 
motor drive, due to its great flexibility to cover a wide 
range of circumstances. Basically the drive consists of 
three elements: a mercury arc rectifier of the grid control 
type; a shunt wound direct current motor and a speed 
control potentiometer. The output voltage of the rectifier 
is varied at will from zero to its maximum value (normally 
between 400 and 500 volts) by means of the speed control 
potentiometer, and the speed of the motor is proportional 
to the D.C. voltage applied to its armature. The field of 
the motor is energised at a constant voltage which can be 
supplied from the mercury arc rectifier or from a separate 
metal rectifier. For this type of control the power con- 
sumption is in the order of 200 watts, irrespective of the 
size of the drive which may be up to 1,000 H.P. or more. 
A typical drive is illustrated in Fig. 1. 

The control circuit potentiometer is normally arranged 
for remote mounting and in its manual form gives fingertip 
control, but it can be motor operated for fully automatic 


working, controlled by ‘raise speed’ and ‘lower speed’ 
push buttons or by direct connection to auxiliary apparatus 
such as a pressure regulator, etc. An inherent part of the 
rectifier is a transformer and this has the advantage of 
enabling the equipment to be suitably wound for connect- 
ing to a high tension system which is frequently an advan- 
tage when dealing with large equipments which involve 
bringing in an electricity supply specially to deal with the 
compressor drives. All control gear is housed in the recti- 
fier cubicle, normally in a dust-tight boiler plate enclosure 
compartment. 

The motor is normally of the shunt wound type, the 
armature being wound for a voltage of between 400 volts 
and 500 volts, the supply for the field being in the order of 
220 volts. For equipments up to approximately 60 H.P. 
the motor can be constructed in a flameproof enclosure and 
for larger outputs it is of the totally enclosed type, either 
surface cooled or forced ventilated, the drive to the com- 
pressor being through a wall box, the compressor and 
motor being in two separate houses. Alternatively, the 
motor can be of the totally enclosed pressurised type, a 
small fan unit being provided to maintain a small pressure 
within the motor, the necessary arrangements being made 
to ensure that the fan unit is operating before the motor 
can be started. In the case of a booster station remote 
from gas making plant it is possible to instal a motor of 
the screen protected type, and this type of machine is 
shown in Fig. 1 where the equipment is installed in a 
remote station. 

The speed/load characteristic required depends on the 
type of compressor or booster installed. A reciprocating 
machine or a positive displacement type normally runs at 
a low top speed and the load is of the constant torque type. 
A centrifugal or fan type machine normally runs at a high 
top speed, and a reduction in speed causes the load to 
decrease by the cube of the speed. Consequently, the reci- 
procating or positive displacement type machines call for 
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Fig. 2.—Varionic efficiency curve. 


a wider range of speed than the fan type, and a speed range 
of up to 10/1 may be required for the former whereas not 
more than 2 or 3/1 is required for the latter type. As in 
many cases the average load on the compressor is as low 
as 25%, the performance of the driv at reduced speeds is 
of great importance, and a typical efficu.acy curve is shown 
in the diagram in Fig 2. 


It frequently happens that an equipment is installed to” 


deal with a future load requirement which may not be 
obtained for several years and in the meantime the equip- 
ment is to run continuously at a reduced speed and output. 
In such cases the rectifier drive lends itself admirably to 
the purpose since by a simple alteration of the transformer 
tappings, the output of the equipment can be reduced but 


at the same time the performance of the equipment when 

running on the reduced tapping is practically equivalent to 

the performance when running at full speed and load. 
Numerous forms of automatic control have been applied 


to this type of drive. The more usual form of control is 
by means of a pressure regulator to control the speed 
according to pressure variations, and care is taken to 
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provide damping so that the equipment ascertains that the 
change required is really essential and thus prevents hunt- 
ing. The amount of power required to operate the control 
current potentiometer to vary the speed is quite small and 
frequently a smaller type of regulator can be used than 
is the case with other types of equipment. In addition to 
pressure regulator control and hand control, for particular 
applications it is possible to have the speed control poten- 
tiometer operated by means of the rise and fall of the 
holder together with overriding limit switches at the top 
and the bottom. For such cases the speed control poten- 
tiometer is mounted in a case which is of flameproof con- 
struction. Fig. 3 illustrates a motor of the ‘ Fankuld ’ type 
driving through a wall box, and at the side may be seen 
the speed control potentiometers operated by pressure 
regulators: 

The use of a direct current motor as the rotating member 
of the equipment gives a number of advantages. The D.C. 
motor can be designed to run at very low maximum speeds 
and when used to drive reciprocating compressors or posi- 
tive displacement type compressors, it is possible to 
eliminate a reduction speed gear box between the motor 
and the compressor. 

When wide changes of load have to be catered for this 
can often be best dealt with by providing two or more 
equipments so arranged that they will operate automatic- 
ally, either singly or together. A typical scheme of this 
type has three equipments all of which are interchangable, 
one becoming the master control, one being a follower and 
the third equipment serving as a spare unit to either of 
the other two. One of the equipments is selected as the 
master and normally runs alone under control from a 
pressure regulator. When the load rises beyond the capa- 
city of one equipment the second, or follower, equipment 
is automatically brought into commission, the load being 
shared between the two equipments. When the load falls 
off to such a value that one equipment can cope with it the 
follower equipment is automatically shut down. 

Drives of the type described totalling many thousands of 
horse power are now installed in this country and overseas 
giving reliable service and requiring little maintenance. 
The extension of the gas grid system linking up the larger 
works will provide many more applications. 


Fig. 3.—220 H.P. 1,300/215 r.p.m. ‘FanKuld’ motor and speed control equipment at Eastcroft. 
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Lighting in Gasworks 


By R. ” C.. Tate, 
A.E.|. LAMP & LIGHTING CO., LTD. 


Dust-tight visored fluorescent fittings used at the ground-floor level in a modern installation of vertical retorts. Note how the fittings J 
are angled to cast their light on the wheel-valves. 


In order to assess its lighting requirements, it is con- 
venient to divide a gasworks installation into four main 
categories, according to the nature of the work carried out 
and the fire-and-explosions risks involved. These categories 
are: — 

1. Administration and office building, laboratories, 
changing rooms, wash rooms, etc. 

. External industrial areas, e.g., standard coke-handling 
plants, yards, railway sidings, stock fields, etc. 

. Retort-houses. 

. Hazardous areas, e.g., gas washing houses, pumping 
and drying plants, gasholders and benzole and 
butane plants. 

Let us consider each of these in detail. 

The lighting of office areas follows normal practice and 
presents very few special problems. Here, as in all other 
commercial and many industrial fields, the use of fluo- 
rescent lamps is becoming almost universal in working 
areas, although it is still common to find tungsten-filament 
lamps used in corridors and stairways. As a result, reason- 
ably high lighting intensities are now normally found, the 
average illumination in a general office being in the order 
of 25 1/sq. ft., while in drawing offices it is often as high 
as 35-40 1/sq. ft. 


Maintenance of lighting fittings is somewhat of a 
problem in a good many cases, as the atmosphere tends 
to be rather dirtier than that found in most commercial, 
though not necessarily worse than in some industrial areas. 
For this reason, the writer recommends the use of metal 
(stove enamelled) fittings and louvres where dirt is a 
problem, as they are rather easier to keep clean than are 
plastic fittings, which usually need to be treated with 
special fluids in order to disperse static surface charges. 
Where tungsten-filament fittings are used in corridors and 
on staircases, enclosed glass fittings are generally to be 
preferred to any other, and a new type of fitting recently 
developed in which the glassware is hermetically sealed, 
allowing no dust to enter, and surrounding the lamp but 
not necessarily enclosing it, may prove popular in this type 
of application. 

Laboratories may need special treatment, and there are 
a number of dust and vapourproof fittings now on the 
market. Here corrosion of metal parts may be a serious 
problem, and fittings of the ‘ dust-proof’ type, with plastic 
visors recessed in a false ceiling, may prove an effective 
way out of this difficulty. 

Washrooms usually require enclosed fittings because of 
their steamy atmosphere, and it may be found necessary 
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to instal watertight bulkhead fittings in this class of room, 
especially where there is excessive condensation from walls 
and ceiling. In most cases, however, it is sufficient to 
ensure that lighting fittings are out of reach and are not in 
a position where they will be easily splashed or exposed to 
undue concentrations of steam. 

Other things being equal, the choice between filament 
and fluorescent lighting will be entirely an economic one, 
and although in the past it was not always easy to justify 
the increased capital outlay involved in the latter system, 
the very great improvements in lamp life and luminous 
efficiency in recent years, together with a very substantial 
lowering of the initial cost of the lamps, have put an 
altogether different complexion upon it. This is shown in 
the table below, which refers to the standard 80w. warm- 
white lamp. 


INCREASE IN LUMEN-HOURS 
PER Is. COST OF FLUORESCENT LAMPS 


Life Lumen 1,000 Lumen 
(hours) hours 
per Is. 


123 
150 
188 
255 
306 
395 
1,032 
1,232 
1,385 
1,545 
1,631 


Year Price 


1940 
1943 
1945 
1947 
1948 
1949 
1951 
1952 
1953 
1955 
1956 
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It is possible to compare the economics of tungsten 
filament and fluorescent lamps by the following very simple 
calculation based on the use of an 80w. (MCF/U) lamp. 
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(a) Net price of lamp (less 33%) lls. 4d. (including 
Purchase Tax). 

(b) Life = 5,000 hours. 

(c) Average lumen output of lamp = 4,260. 

(d) Average lumen output of lamp in fitting, 2,960 
(70% is about the efficiency of a normal well 
designed industrial reflector). 

(e) Total watts (including choke losses), say, 
(this is a little high). 

(f) Total cost of electrical energy per unit, say, 1.8d. 
Five thousand hours of 2,960 lumens of useful light will 
6 ae = 900d.+136d., 1 lamp=1,036d. 

The nearest size of tungsten filament lamp to give 2,960 
useful lumens is 300w. at 4,430 lumens (i.e., 3,100 useful 
lumens). Taking the same factors: 

a=5s. 4d. net. 

b=1,000 hours. 
=4,430 lumens. 

e = 300. f =1.8. 

Therefore, 5,000 hours of 3,100 lumens of useful light 
will cost 5,000 x 1.8 x 300 = 2,700d.+5 lamps at 5s. 4d. 

1,000 
= 3,032d. 
Since the fluorescent cost was based on 


100w. 


2,960 useful 
3,032 x 2,960d. 
3,100 
= 2,890d., or 2.79 times as much as the 80w. fluorescent 
lamp. 

The significant point of this argument is that one 80w. 
fluorescent lamp saves £7 14s. 6d. over its tungsten equiva- 
lent during the life of the original lamp which more than 
offsets the extra cost of fitting and control-gear. 

The choice of a suitable light source and selection and 
siting of fittings for external industrial areas varies very 
considerably according to the nature of the installation, 


lumens, the equivalent tungsten cost is 


This old purifier plant is totally enclosed so that oe ee nm of — easily be present when the purifiers are opened. 
ameproof equipment is used. 
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CHOSEN FOR RELIABILITY 


By the South Western Gas Board 


AT BRISTOL, EXETER AND GLOUCESTER GAS WORKS 


The demands of safety in a gasworks call for equipment of absolute reliability. 

That is why the South Western Gas Board — like many other managements in the 
West Country — choose “Ellison’’ Switchgear. We illustrate the Turbo-Alternator 
Floor at the Stapleton Road (Bristol) Gas Works, with an “Ellison’”’ solenoid 

operated switchboard controlling the supply from a 3.3kV 1800kW turbo-alternator 
and the intake or export through two 1 sookVA S.W.E.B. transformers. Reliability for 
safety is also emphasised in the eight ring main sub-stations, where “Ellison”’ 


High and Medium Voltage Switchgear is installed. 


Photograph published by kind permission of 
, oe : ” AY GEORGE ELLISON 
L. P. Ingram Esq., M.B.E., M.Sc., M. Inst. Gas E., A.R.I.C., LIMITED 


BIRMINGHAM ENGLAND 
Chief Engineer South Western Gas Board) —— 
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*TRANSITROL ’ 


(INDICATING TEMPERATURE-CONTROLLERS. 
SERIES 900 


These superior, transistorised, direct-deflection instru- 
ments indicate and control temperature with consider- 


able accuracy. Their simplicity of design ensures 
complete reliability. 


TYPE 990 Two-position (on/off) Controller 
TYPE 991 Anticipatory Controller 
TYPE 992 Proportioning (stepless) Controller 


Equipment 
of quality 


*TRANSITROL ’ 
PROGRAMME TEMPERATURE-CONTROLLER, TYPE 994 


This unique, transistorised instrument indicates and controls to a 
pre-determined time-programme. It is designed primarily for 
controlling heating and cooling cycles of furnace-loads. It costs much 
less than conventional electronic controllers and is unsurpassed for 
accuracy and reliability. 


ENQUIRIES, SALES AND SERVICE 


MIDLAND COUNTIES : 


Ether Ltd., Tyburn Road, Erdington, 
Birmingham 24 : East 0276-8 


SOUTHERN COUNTIES : 


TEMPERATURE RECORDER 
TYPE 800 


This new Recorder is designed to 
record temperatures from | to 
6 points with complete accuracy. 
Ether Ltd., Caxton Way, Stevenage, Readings from the various tempera- 
Herts. : Stevenage 780-4 at } ture points are distinguished by con- 

: | : trasting colours on a chart which 
NORTHERN COUNTIES & SCOTLAND : : Se has a cmbeseed width of six inches 
V. L. Farthing & Co. Ltd., 2 and visual length of twelve inches. 
329 Tower Building, Water Street, The chart is re-rolled automatically. 
Liverpool 3: Central 9626 : The Recorder is fitted with a new 
Waterloo Buildings, 10 Piccadilly, A scannertype = commutator, the 
Manchester |: Central 3539 EB working life of which exceeds five 
million revolutions without varia- 
tion in contact-resistance. The 
instrument can be calibrated for use 
with all types of thermo-couples or 
radiation-tubes. 
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For the same installation several 
individual starters were supplied in 
heavy service cases. This special type 
of enclosure is frequently supplied with 
Brookhirst equipment. It is of + in. 
boiler plate, with protective paint finish 
and special provision against dust, damp 
and chemical fumes, withstanding the 
temperature and atmosphere of gasworks. 


BROOKHIRST 
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. .. Whether it is a complete 
multi-motor switchboard or an individual 
starter, Brookhirst meet the requirements. 
The illustrations are typical examples. Above is one 
of four Brookhirst Starter Switchboards which, together with a 
centralised flow diagram control board, were supplied to an important Gasworks 
in the North-West, the whole scheme being electrically integrated, 
operating in automatic sequence. 
The board includes A.C. straight-on starters for fourteen conveyor drives, each 
starter being housed separately with its ammeter, pilot lamps and isolating 
switch. Sequence cut-out switches are also fitted to permit testing out of sequence. 


MOTOR GONTROL GEAR 


BROOKHIRST SWITCHGEAR LIMITED - NORTHGATE WORKS + CHESTER 
A METAL INDUSTRIES q GROUP COMPANY 
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Horstmann Electric Time Switches 
have been developed to meet all re- 
quirements for the control of factory 
lighting and electric signs. They are 
supplied to many Gas Works for yard 
lighting. The full range covers hand 
wound models (15 and 40 day run), 
synchronous models and electrically 
wound models, with or without spring 
reserve. 


You don’t have to. Horstmann Time Switches and 
Gas Controllers incorporate accurate clock 
movements which automatically control the 
switching ON & OFF of your electricity or gas at the 
right time. They are the most reliable time keepers. 


Considerable economies can be 
effected by the use of Horstmann 
Gas Controllers and Comets for the 
automatic control and ignition of gas 
lighting. Comets eliminate the need 
for constantly burning byepasses and 
the saving in gas consumption soon 
offsets the initial cost of installation. 
Controllers are also supplied for the 
control of gas fired central heating 
boilers. 


VWVANLE cas controutens & comers 


THE HORSTMANN GEAR COMPANY LTD - NEWBRIDGE WORKS - BATH - SOMERSET 
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Air Break Unit Type 


SWITCHBOARDS 


tt 
ee 


For CONTROL 
and DISTRIBUTION 


Here is a typical unit-type, built-up Switchboard that is applicable for wide industrial use. These 
Switchboard assemblies are compact and easily accessible, back and front. Cable entry boxes 
are at the back of the panels and connections can be made or removed without disturbing the switch 
interiors. Standardisation makes it possible to use a varied range of equipment to suit any situation 
As each switch is a complete unit, additions to existing switchboards when in use are easily made. 
A recent installation was the multi-tier switchboard for motor control on the MIDLAND REXCO 
LTD. SMOKELESS FUEL PLANT AT THORESBY. 

A wide range of F.L.P. equipment is available for use in hazardous areas, such as gas works, 
chemical plants, coal minirg etc. 


Full technical details and specifications supplied on request. Write for leaflets. 


W. & H. NELSON LIMITED, Mossend, Bellshill, Lanarkshire 
Telephone : Bellshill 3133 


SPECIALISTS IN FLAMEPROOF AND INDUSTRIAL ELECTRIC CONTROL GEAR 
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ELECTRICAL MEASURING INSTRUMENTS 
TELEMETERING Remote indication, record- Switchboard instruments, electrical recorders, portable 


ing and control of temperature, flow, pressure, instruments, relays, testing sets and tachometers. 
level and gas holder stock. 


from a single source 


. » » GOMPLETE INSTRUMENTATIO 
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ELECTRICAL WEIGHING of crane loads and contents of 
hoppers, bins and tanks, from 2 cwt to 300 tons. 


COMPLETE INSTRUMENTATION FOR BOILER HOUSES 
including installation and panel building for measurement 
of flow, temperature, level, CO2 etc. Also Elliott-Gordon 
systems of automatic boiler control. 





ONFOR THE GAS INDUSTRY 


Elliott Brothers (London) Ltd., Century Works, London, S.E.13 (TIDeway 1271) 
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ELECTRICALLY TRANSMITTED 


DISTANCE INDICATING OR 
The advantages of a reliable 


RECORDING 
TELEMETERING system are well known to engineers 
acquainted with the problem of co-ordinating 
continuous records. The SIGMA telemetering system 
of the electric transmitting type embodied in 
SIGMA CALORIMETERS and WOBBE INDEX RECORDS 
has been proved absolutely reliable over 
distances up toONE MILE. Write for full information. 


Instrument Makers for the Gas Industry 


SIGMA INSTRUMENT CO. LTD., Letchworth, Herts. reiephone. tetchworth 10 


FWws 


an answer to rising coal costs... 


WASTE 
HEAT 
RECOVERY 


IN THE 


Gas Industry 


One of six Spencer-Bonecourt Waste ‘Heat 
boilers operating on the West-C.O.L. 
Intermittent Vertical Retort Carbonising 
plant at Howden Gas Works—Northern 
Gas Board. 


consult the specialists in waste heat recovery 


SPENCER-BONECOURT- CLARKSON LTD. 
28 EASTON STREET, LONDON, W.C.I 
Tel.: TERminus 7466 — Telegrams: ‘“‘Heatecon, Phone, London’”’ 
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A modern flame-proof fluorescent fitting. The lamp is enclosed in an acrylic tube to guard against the danger of breakage, and a reflector 
is incorporated. 


the proximity of railway signals, and the necessity of using 
dust or vapourproof equipment. All lighting equipment 
used outdoors must be moistureproof and of robust con- 
struction, and in some cases may have to be capable of 
withstanding the attacks of corrosive vapours. 

For roadways and yard lighting generally it is difficult to 
find a better light source than the sodium discharge lamp, 
for its light gives especially good definition in foggy and 
smoky conditions, and its remarkably high efficiency makes 
it most economical in operation. A number of types of 
lantern are available, and normal street lighting practice 
is normally followed. 

However, the monochromatic yellow of the light from 
sodium lamps makes them less suitable for use in working 
areas, especially where some colour discrimination may be 
required. A popular alternative is the ‘ MBF/U’ or ‘ fluo- 
rescent-mercury’” lamp, in which an outer jacket coated 
with fluorescent powders is used to add some of the miss- 
ing red light to the ordinary mercury spectrum. These 
lamps have the same efficiency as standard H.P.M.V. 
lamps, and have the advantage that they can be used in 
the same type of enclosing fitting as ordinary tungsten 
filament lamps of equivalent size. 

Conveyor belts, chutes, etc., need some lighting to allow 
inspection and minor repairs to be carried out, and this is 
usually provided by MBF or tungsten filament lamps in 
prismatic bulkhead fittings mounted on walls or stanchions. 
The use of tungsten filament lamps is likely to be insisted 
upon where the installation is close to a railway, in order 
to avoid the possible confusion with signal lamps which 
might result if sodium or mercury lamps were employed. 

The lighting of railway sidings may present special diffi- 
culties, especially where it is difficult to arrange for fittings 
to be mounted at a sufficient height. The use of groups of 
floodlights on high towers (50-100 ft.) is rapidly ousting the 
class of installation where a large number of dispersive 
reflectors were mounted on fairly short poles, 500-100w. 
industrial type floodlight projectors are normally used. 
The technique somewhat resembles that used on football 
fields. Where tall buildings are available close to the siding 
similarly floodlights may be mounted on brackets or gan- 
tries projecting from the walls. Some extra local light- 
ing may be needed in the vicinity of loading platforms or 
wagon tipplers, and here the same type of heavy duty 
prismatic glass lantern as is used for roadway lighting is 
likely to be used. But for chromatic reasons, all lighting 
equipment must employ tungsten-filament lamps. The 
writer does not know of any such installations using fluo- 
rescent lamps (MCF or MBF), but they might very well be 
employed for this purpose. 

Coal and coke stock-yards are normally lighted in a 


similar manner (i.e. by floodlighting equipment mounted 
on poles or on adjacent buildings) but in some cases diffi- 
culties may be experienced owing to local conditions (e.g. 
it may not be easy to get a supply into the field). Small 
fields may be floodlighted from the under side of the 
conveyor or transportable equipment may be used. Here 
some difficulty may be experienced owing to trailing cables. 
Such equipment is usually fed from a 110 v. supply centre 
tapped to earth. 

Areas where a very dusty and corrosive atmosphere is 
likely to be found are retort houses and coke screening 
plants. In the former the atmosphere at the upper levels 
is likely to be hazy, and where vertical retorts are used 
there are many obstructions which necessitate a large num- 
ber of lighting fittings to ensure adequate penetration of 
the light into the areas between retorts, etc. The discharge 
of tar-laden fumes when ‘ top-rodding’ is carried out will 
lead to very rapid deterioration of reflectors or cover 
glasses, especially where benches are mounted end to end, 
necessitating a central row of lighting fittings. In such 
situations the use of reflector lamps may be worth con- 
sideration, as by this means deterioration of the reflector 
is impossible, but it is probable that difficulties would be 
experienced owing to deterioration of lampholders. In an 
example seen by the author, however, open standard dis- 
persive vitreous enamelled reflectors were used in this posi- 
tion, and these had to be cleaned twice weekly. In such a 
case, reflector lamps might well prove quite satisfactory. 
The high ambient temperatures found in these areas make 
the use of fluorescent lamps inadvisable, as their efficiency 
is sensibly reduced, a drop of 20% of light output occurs 
at ambient temperatures of 150°F. Strong rising currents 
of air are unavoidable in retort houses and will carry dust 
and dirt with them. Consequently frequent and regular 
maintenance of lighting fittings is essential, and it is stan- 
dard practice to employ a small team of men who do little 
else but replace lamps and clean and maintain fittings. 

Galleries and staircases must be well lighted in order to 
avoid the danger of operatives slipping or falling against 
hot surfaces, and for this purpose heavy-duty prismatic 
glass bulkhead fittings are usually employed. At the lower 
levels of vertical retort-houses, special dustproof fiuo- 
rescent fittings can be angled towards the coke discharge 
ports to give five to six footcandles on the wheel valves and 
between the retorts. General lighting can also be pro- 
duced by fluorescent lamps as at this level temperatures are 
not likely to affect light output or cause deterioration of 
control gear and it is recommended that a cool colour, 
such as ‘ daylight’ shou'd be used in order to emphasise 
aluminium paint on retorts, flues, etc. 

Horizontal retort houses present even greater corrosion 
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A dust-proof type industrial fitting using a standard dispersive 

reflector with acrylic visor. This type of fitting is less commonly 

used than bulkhead or prismatic refractor fittings, as shown 
in the photograph. 


problems than do the vertical type. Enclosed aluminium 
fittings with machined joints housing sodium lamps have 
been found effective, but constant maintenance is necessary 
as when the retort doors are opened they are surrounded 
by clouds of sulphurous fumes, dust and steam; 85w. 
lamps mounted on the back wall 25-30 ft. above the floor 
will give a satisfactory illumination for the purpose. 

Perhaps the greatest maintenance problem is to be found 
in coke screening plants, where the atmosphere is more 
heavily laden with dust than in any other part of the 
installation. Here, too, there is very little headroom, and 
the area above the screens is likely to be much obstructed 
by beams and girders. For this reason a large number of 
fairly small light sources is preferable to a small number of 
large ones, and tungsten filament lamps in dustproof well- 
glass or bulkhead fittings are commonly employed. It 
must be emphasised that these conditions of restricted 
spaces, often enclosed by surfaces which reflect little or no 
light, are extremely common in both retort houses and 
coke handling plant, and often necessitate the use of 
localised rather than general lighting. 

In all the situations discussed above the chief thing to 
guard against is corrosion. The damp, fume-laden atmo- 
sphere of the retort house is especially hard on metal 
fittings and only the best quality heavy-duty dust and 
vapourproof equipment should be used. Prismatic glass 
diffusers are normally used on all the fittings of this type 
as they have not a sufficiently wide mouth to make the use 
of reflectors effective. In some situations excessive heating 
of the fittings may lead to the breakdown of insulation of 
lead-in wires, and more attention needs to be given to this 
point by manufacturers. Toughened glass visors may have 
to be used in locations where very high temperatures are 
encountered, e.g. at the discharge point of a bank of 
vertical retorts. 

Turning now to lighting in hazardous situations, in the 
fourteenth report of the Chairman’s Committee of the 
Institute of Gas Engineers, published in 1952-53, there 
is a section (para. 19-54) which states :— 

‘ Lighting fittings for gasworks use should be resistant 
to corrosion, dust, moisture and weather, should be easy 
to clean and their efficiency should remain high over 
long periods. 

‘The metal parts thereof should be made of cast iron, 
galvanised, but in some cases aluminium alloys are 
suitable. Fixing screws for holding together the various 
parts should be as far as possible of corrosion resisting 
materials. 

‘Reflectors and lamps should be totally enclosed and 
dust and weatherproof visors should be provided. Well- 
glass, bulkhead, parabolic-and-dispersive type fittings 
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satisfying these requirements are available for tungsten- 

filament and high pressure mercury vapour lamps. 

‘ Special attention should be given to the selection of 
fittings for hot-cathode fluorescent tubes. These fittings 
are very dependant for output on the condition of their 
reflectors. Adequate dustproofing is therefore important 
and they should also be designed so that the changing 
of lamps is not difficult. 

‘ Wiring should be carried out in accordance with the 
requirements of section 9 of this code and it is recom- 
mended that ceiling-boxes, domes, etc., should be of 
heavy cast construction with external fixing lugs. 
Switches should be of robust, dustproof construction and 
where bad conditions may exist, watertight switches 
should be used. Particular care should be given to the 
siting of fittings to facilitate the maintenance and clean- 
ing of lamps without danger. 

‘In dangerous zones (see section 3,-38) fittings and 
accessories should be of flameproof construction certi- 
fied for Group III gases and the installation should be 
made in accordance with the recommendations contained 
in section 3.’ 

Where there is danger of explosion, however, as in gas 
pumping and washing plant, benzole and butane plants, 
flameproof equipment must be used. 

Gases are divided into four classes according to their 
inflammability and explosion characteristics. These classes 
are shown in table 2: more precise details can be found in 
BSS.229, 1946. It will be noted that coal gas requires 
equipment conforming to Class III, while most of its deriva- 
tives are in Class II. Consequently it is normal practice to 
specify Class III equipment throughout. 


TABLE Il 


CLASSIFICATION OF 
INFLAMMABLE GASES AND VAPOURS 


CLASS NAME OF GAS 





I Methane 





II Blast fyrnace gas, propane, butane, pentane, 


hexane, heptane, iso-octane, decane, benzene, 
xylene, cyclo-hexane, acetone, ethylene, 
methylethyl ketone, methyl acetate, ethyl 
acetate, propyl acetate, butyl acetate, amyl 
acetate, methyl alcohol, ethyl alcohol, butyl 
alcohol, ethyl ether, iso-butyl alcohol, 
amyl alcohol. 








Ill Coal gas 








IV Acetylene, carbon disulphide, hydrogen 


Flameproof equipment commonly takes one of two 
forms: That in which the outer casing is made in such a 
way that it will withstand an explosion inside the lamp 
chamber, and the joints are long enough to quench the 
resultant flames before they reach the outer air, and that 
in which the whole system is pressurised, so that an 
explosive gas mixture cannot enter the fittings. Such 
systems are normally pressurised by air to a few inches of 
water. It is, of course, essential to arrange for the air 
intake to be remote from any point where inflammable 
gases are likely to penetrate. Installation and maintenance 
of the pressurising system is likely to add to the complica- 
tions of the installation, and it is more usual to employ the 
flameproof type of equipment. 

Another method of protection is to mount lighting equip- 
ment outside the danger area, and allow the light to pass 
into the building through sealed, gas-tight windows. This 
method has the advantage that normal lighting equipment 
can be used, but care must be taken to ventilate the 
enclosures in which the fittings are mounted. Isolation of 
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For 
higher 
smileage... 


It’s the aromatics in National Benzole that put more 
zing into your car. There’s more life in every drop, more power in every 
pint, more drive in every gallon. Aromatics boost performance! Fill up 


for h'gher smileage—with HIGH-AROMATIC NATIONAL BENZOLE. 


0 NATIONAL BENZOLE©> 


ER NAT/, 
awn SUP ONAL MIXTURE FoR Hygy PERFORMANES CARS 
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A HANDSOME FREE STANDING 
CONVECTOR AT A VERY 
COMPETITIVE PRICE 


recommend 
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THE NEW WORLD convector 460 


The NEW WORLD Convector No. 460 is 
essentially a background heater, particularly 
suitable for installation in large rooms, halls 
or shops. Handsome in appearance, the 
heater lends itself extremely well to two- 
colour treatment. 

The NEW WORLD Convector is flueless 
and may be connected to gas from either 


side in any convenient position. 
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The outer casing and front panel are 
finished in a choice of colours — see below 
—whilst the expanded metal grille and 


lighting hole are chromium-plated. 


All Gold 
Gold outer case with cream front 


All Bronze 
Nubian outer case with cream front 


Height: 26 in. Width: 18} in. Depth: 5? in. 
Gas Rating: 7,500 B.Th.U/hr. 


t= 
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MECHANICAL 
HANDLING 


F | Sa “3 , | 


backed by 
OVER 100 YEARS 


of engineering experience 


— Sian 


| 
ROBERT DEMPSTER & SONS LTD 
ELLAND YORKSHIRE 


LONDON OFFICE: 57 TUFTON STREET, WESTMINSTER, S.W.lI. 





28, 1957 


August 28, 1957 


CEILING BRACKET 
CLEAT NUTS 


SEALING GASKET 


CEILING 
PANELLING 


LOCATING PLATE 


GLASS BOWL AND GASKETS 


ANTI-VIBRATION LAMPHOLDER 
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CEILING. BEARER 


REFLECTOR 


SE 
C/SUNK SCREWS 
SECURE CEILING 
STRAP 


THIS SURFACE 


CLEAR GLASS LIGHTLY DIFFUSED 


The ‘Cleanlight’ fitting is suitable for office corridors. Maintenance is extremely simple as the glass enclosure is completely sealed and 
cannot ‘breathe’ and draw dirt inside it. 


areas where explosive gases are likely to be found is a 
common expedient to reduce the number of flameproof 
fittings required: In pumping houses, for example, the 
motors can be isolated from the boosters by a wall, through 
which their shafts pass in flameproof wall-boxes. All doors 
from the booster house must lead into the open air to 
prevent the risk of explosive gases passing into the motor- 
room. 

Many old buildings have insufficient ventilation, neces- 
sitating the use of flameproof equipment, but the present 
day tendency is to throw as much of this type of plant 
open to the air as possible. In gas purification plants, for 
example, flameproof equipment is normally required, but 
where the purifiers are open to the sky, or housed in an 
openwalled building like a dutch barn, normal vapourproof 
fittings with machined joints may be used. Corrosion is 
a very serious danger in such situations, however, and it 
may be necessary to use special stainless steel bolts and 
pins in order to minimise the risk of fittings or parts of 
fittings falling. Benzole and butane plants generally follow 
the normal practice for oil refineries and are located in the 
open air. Flame-proof fittings are normally employed, 
unless the fittings are situated more than 50 ft. from the 
installation, when dust-proof fittings may be used. 

Until comparatively recently no flameproof fluorescent 
fittings were available suitable for both Group II and III 
gases (see table 2). Four types of fittings are now avail- 





able, however, made by the A.E.I. Lamp & Lighting Com- 
pany, the G.E.C., Simplex Electric and E. N. Mackley 
respectively. The last uses a 40w. circular fluorescent 
lamp, the other three housing 80w. 5 ft. lamps. The high 
efficiency of fluorescent lamps is likely to encourage 
engineers to use them instead of tungsten filament lamps 
in suitable locations, and their colour-rendering is, of 
course, superior to the MBF lamp which has a similar light 
cutput, but has the advantage that it can be used in a 
similar housing to a tungsten filament lamp. For technical 
reasons concerning the nature of the lamp itself no flame- 
proof fittings are made for sodium lamps. 

All flameproof equipment must conform to BSS.229, 
1946, but in the absence of a BSS covering dust-or-vapour- 
proof fittings, the engineer must rely on such recommenda- 
tions as that of the Gas Council, cited above and the use of 
equipment made by reputable manufacturers specialising in 
this class of work. It should be noted that not all 
aluminium castings will stand up to such vigorous condi- 
tions, and LM-6-M grade aluminium should always be 
specified. 

Much valuable information is included in a paper read 
to the LE.S. by Mr. A. G. Palmer and Dr. N. E. Harper 
(I.E.S. Transactions, Vol. XX, No. 6, 1955) and the author 
is indebted to this and to his colleagues in the A.E.I. Lamp 
& Lighting Company and to members of the North Thames 
Gas Board. 





Electric Transmitting Gauge-Head 


Tuere is an increasing tendency in modern gas 
works to concentrate the calorimeters in one centralised 
control room where the calorific value of the gases from 
several streams can be measured separately and be con- 
tinuously recorded. This applies also to the gas in the 
service holder which may be some considerable distance 
from the centre of the works; in fact, gas is frequently 
manufactured in two independent sections of a large works 
and blended some distance from each. So that all those 
concerned may be kept informed of any change in C.V. 
and to avoid long sampling pipes, the calorimeters may be 
placed near their sources of gas and telemetering be 


resorted to. By this means the centralised control room, 
together with interested plant operators, can be kept con- 
stantly informed of any changes that may be taking place. 

To accomplish this a form of electrical transmitter is 
fitted to the calorimeter which passes the readings elec- 
trically to the distant point. 

An example of such a transmitter is the Sigma electric 
transmitter head which operates on the variation of the air- 
gap in two iron-cored choke coils which develop a pro- 
portional voltage across a sensitive galvanometer. By dis- 
placing the axial alignment of the choke coils their imped- 
ance is altered proportionately. 
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Natural Gas May Make Aquitaine 
a New French Industrial Centre 


HE presence of large reserves of natural gas in Aquitaine are likely to 

result in this under-developed south-west corner of France becoming a new 
centre of industry, apart from providing gas for other parts of France. Several 
125 MW gas-fired power stations are being built by Electricité de France, one 
of which will supply a large aluminium reduction works. 


Other projects include a fertiliser fac- 
tory, manufacture of acetylene-based 
plastics, and a heavy-water extraction 
plant. 


The thermal equivalent of the gas out- 
put is now 730 tons of anthracite per 
day, or 265,000 tons annually, but is 
expected to reach at least 5 mill. tons a 
year by 1962. It seems certain that 
Nantes, on the west coast of France, will 
receive gas via Langon and Angouléme, 
probably also St.-Etienne in the centre, 
and possibly Paris and the Rhéne valley. 


The first well in Aquitaine reached the 
present reservoir in 1951 at 12,700 ft. 
depth. The unusually heavy reservoir 
pressure of 9,500 lb. per sq. in. over- 
came the weight of the drilling fluid, and 
caused a blowout which lost 350 mill. 
cu.ft. of gas before control was effected, 
after nearly eight weeks. 


As the gas contains 15% of H.S, it has 
a corrosive effect on ordinary steel tubing, 
particularly at high velocities. The first 
well was, therefore, abandoned and 
cemented up. Tubes of special steel were 
imported and used in another hole, 
drilled several thousand yards away in 





























1953, but, again, corrosion stopped out- 
put, this time after ten days. 

By 1955, French metallurgists had 
developed a steel which could resist this 
corrosion, and the same hole was 
re-tubed in 1956. Another six wells 
drilled in the same year established the 
reservoir as one of several square miles, 
in a thick, porous, hard limestone. 

Calculation of the pore volume within 
the area of these seven wells indicated 
that the volume of gas available was 4.4 
bill. cu.ft. More wells now being drilled, 
if they give positive results, may raise 
the estimated reserves by 100% or 200%. 

The difficulties of extracting the H,S 
from the gas commercially were over- 
come at the same time as the metal- 
lurgical difficulties, so that by May, 1957, 
35 mill. cu.ft. of raw gas were flowing 
daily into the refinery at Lacq, and 23 
mill. cu.ft. of purified gas were flowing 
out of it, at a calorific value of 1,010 
B.Th.U. per cu.ft. 

The second stage of the refinery, 


expected to be completed by June, 1958, 
should have four times this capacity. The 
gas leaves the wells at a temperature of 
and a pressure of 7,000 Ib. 


140°C., 















% Union Joints and Cocks of 
every description. All types of 
Gas Fittings from Hot Pressings 
Castings and Brass Rod. 

The name of Whitehouse has 
been famous since 1872 for 
accuracy and fine finish. 


You are invited to send for our 
illustrated catalogues. 





No. 9291 Hot Pressed. Drop 
Head For Iron 3”, }”, 4”, 2’. 


No. 3/9138D 


Hot pressed. Floor Pattern 
with Drop Head Cock 
3” Iron or 4” Brass Inlet. 


Wm. Whitehouse & Co. Ltd. 


EMPIRE WORKS, BRUETON ST., BIRMINGHAM, 4. (Established 1872) 


August 28, 1957 


per sq. in., but enters the refinery at 
1,000 lb. per sq. in. This high tempera- 
ture and pressure make the gas particu- 
larly corrosive, for which reason the flow 
speed in the wells must be kept down to 
10 ft. per second. 

The cost of H,S extraction is paid for 
by the sulphur obtained, now about 140 
tons daily. This may enable France soon 
to become an exporter of sulphur, as 
well as saving the dollars with which her 
220,000 tons of annual imports have to 
be bought. Some 30 tons of high-grade 
motor spirit and 20 tons of propane and 
butane are also produced daily. 

These by-product outputs should have 
been increased five times by June, 1958, 
with increases of up to 20 times by 1962. 

Other news of natural gas comes from 
Texas, where a natural gas producing 
processing plant is to be built in San 
Juan, County Utah. It will process gas 
from the Aneth field in the San Juan 
basin. 

In Canada, Northern Ontario, natural 
gas distribution facilities in the Kenora 
area will be ready to operate by Novem- 
ber 1. This is the target date for Trans- 
Canada Pipe Lines to deliver gas to the 
area, making it the first in Ontario to be 
served by the line. 


In Australia, Colonial Gas Holdings, in 
association with Australian Gas Light 
Company of Sydney, has formed a new 
company to distribute liquid petroleum 
gas for use as fuel and power. 

The company, known as_ Thermal 


Traders Proprietary, has been registered 
in Canberra. 
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GAS JOURNAL. (Weekly. Wednesday, By Post, Is. 9d.) 


The “Gas Journal ’’ has existed as an integral part of the Gas Industry 
since 1849. Unbiased policy, technical knowledge, accuracy and reliability 
combine with an extensive news service and modern make-up to make the 
Journal the leading Gas Industry newspaper. 


Annual Subscription (including a copy of the “Gas Journal ’’ Calendar 
and Directory): Home : 65s; Overseas 72/6d. 


GAS SERVICE AND DOMESTIC COKE. 
(Monthly. By Post, Is. 11d.) 


Gas Service and Domestic Coke ’’ is the specialist magazine for the Sales 
and Service personnel of the Industry. It covers all aspects of gas service 
from the holder to the burner and contains a special large section each 
month devoted to the utilization of coke. In addition to sound editorials, 
news items and specially contributed article; ‘‘ Gas Service and Domestic 
Coke ”’ also reports in the fullest possible manner the activities of the 
numerous Salesmen’s Circles, and Solid Fuel Bodies. 


Annual Subscription : Home : 18s; Overseas 22/6d. 


Some current works covering the manufacture, distribution, and 
sale of gas are :— 


KING’S MANUAL OF GAS MANUFACTURE. Now being issued 
in self-contained sections. Sections available and prices on application. 


MANUAL OF GAS FITTING. By R.N. Le Fevre. 35s. 


DOMESTIC UTILIZATION OF GAS. By Smith & Le Fevre. 20s. 


ANNUALS:— 


‘Gas Journal”? Calendar and Directory, 25s.; ‘Gas Service” 
Pocket Book 6s. 


In addition to permanently binding subscribers’ journals, (particulars and 
rices for which we shall be pleased to give on application) we can supply 
TEMPORARY BINDERS for the Gas Journal, Gas Service and King’s 
Manual of Gas Manufacture, thus enabling readers to bind their copies as 
received. The danger of mislaid or damaged copies is eliminated. 


Gas journal t binder 
an de ee i ainicsd } 13s. 3d. each inc. postage. 


King’s Manual v0 - + + « « 8. 9d. each inc. postage. 


Walter King Photographs specialize in Gas Industry photography of every 
description—work in progress series, plant, appliances, showroom displays, 
exhibition stands, social and educational visits of all kinds. Tours for 
various areas of the country can be arranged. First class photography 
at competitive rates. Full particulars on application. 


WALTER KING LTD., Il BOLT COURT, FLEET STREET, LONDON, E.C.4 


FLEet Street 2236-7. 























































































































































































464 





OXIDE 


DUTCH AND DANISH BOG ORE 
SPECIALLY ACT — OXIDE OF 
IRO 


Oxide supplied on loan or sale outright. 
Highest prices paid for Spent Oxide. 


Send your enquiries to 


GAS PURIFICATION LIMITED 


PALMERSTON HOUSE, BISHOPSGATE, 
LONDON, E.C.2. 


Telegrams : Telephone: 
“Purification, Stock, London”’ London Wall 7938/9 & 7930 


‘“*KLEENOFF’’ * 


THE COOKER CLEANER 


**KLEENOFF”’ 


FIBRE BRUSHES 
RUBBER MOPS 


‘*KAY-DEE”’ * 


KETTLE DESCALER 


for resale to the public and in bulk for works use 





BALE & CHURCH, LTD. 


CROMPTON WAY, CRAWLEY, SUSSEX 


BUFFALO EJECTOR 


For pumping water or other liquids. 
Send for List:— 


GREEN & BOULDING, LTD. 


162a Dalston Lane, London, E.8 


PLANT &c. FOR SALE 





SPECIAL OFFER: 12 in. loose flanged tube in 

18 ft. lengths, complete with joint rings, nuts and 
bolts. Reconditioned material. Delivery ex stock 
Midland Iron & Hardware Co. (Cradley Heath) Ltd.. 
Cradley Heath, Staffs. Tel.: Cradley Heath 6264-5-6 





DEAL No. 3-GBA 10 Gas Fired BOILER with 
exterior, galvanised case and enamel down-draught 


diverters. Complete with gas governor, thermostat. 
relay valve and flame failure equipment. Rated out- 
put 1,040,000 British Thermal Units per hour. 


Installed early in 1956 and has had very little use. 
Apply Church & Co. Ltd., St. James, Northampton. 
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_ EDUCATIONAL 


THE COLLEGE OF FUEL TECHNOLOGY 


HIGHGATE, LONDON, N.6. 
TUTORIAL GROUP COURSES IN FUEL 
TECHNOLOGY 


ARRANGEMENTS are being made for TUTORIAL 
GROUP COURSES in London for the City and 
Guilds Examinations 
1. The Scientific Principles of Fuel Technology. 
2. Solid and gaseous Fuels. 
3. Liquid Fuels and Fuel Plant Technology. 


For candidates who cannot join Tutorial Groups, 
Home Study Courses are available. 


RESIDENTIAL REFRESHER COURSES 


Residential Refresher Courses, with particular ref- 
erence to fuel economy and the examinations in 
Fuel Technology are being arranged in London. 


HOME STUDY COURSES 
Home Study Courses are also available for the 
City of Guilds examinations. 

6. Intermediate B.H.P. 

7. Fuel Grade B.H.P. 

8. Combustion Engineering: and 

9. Steam Utilization Technology. 

For details of any of these Courses, please write 


to the Principal, The College of Fuel Technology. 
90, Talbot Road, Highgate, London, 6. 





APPOINTMENTS VACANT 


MANUFACTURER of domestic gas appliances 

urgently require development laboratory staff. 
Permanent and progressive positions with excellent 
working conditions and full welfare benefits, includ- 
ing Pension and Life Assurance Scheme in opera- 
tion. Salary by agreement at interview. Suitably 
qualified applicants are invited to submit details of 
training and previous employment to Personnel 
Officer, Box 328, Gas Journal, 11, Bolt Court, Fleet 
Street, London, E.C.4. 





WANTED WORKS ENGINEER to make 6 mill. 

cu.ft. per day, must be thoroughly conversant 
with all aspects of Gas Manufacture, particularly 
Carbonisation in Horizontal Retorts. Initial Con- 
tract for three years, salary between £3,000/£5,000 
per annum according to qualifications. Passages 
paid out and home. Residential accommodation 
will be provided. Applications will be treated in 
strict confidence. Please apply to The Oriental Gas 
Co., Ltd., 8, Dalhousie Square, East, Calcutta, India, 
Stating full particulars of experience, present position, 
age, and whether married or single. 





NORTH THAMES GAS BOARD 


A SAFETY OFFICER is required at the Gas 
Works, Southall, Middlesex. 

Applicants should have a general 
Civil and Mechanical Engineering practices and of 
Industrial Accident Prevention. Knowledge of Gas 
Works procedure and attendance at an Industrial 
Accident Prevention Course would be an advantage. 

Starting salary will be within the range £775 to 
£855 per annum according to age, qualifications and 
experience. The successful candidate would be re- 
quired to join the Staff Pension Scheme. 

Applications stating age and experience should be 
sent to Staff Controller, North Thames Gas Board, 30, 
Kensington Church Street, London, W.8, quoting 
reference GJ/486. 


knowledge of 


DP RAUGHTSMEN are required by the NORTH 

THAMES GAS BOARD at its TAR AND 
AMMONIA PRODUCTS WORKS at BECKTON, 
EAST HAM, E.6. 


The posts offer possibilities of obtaining experience 
in the expanding field of chemical engineering for 
applicants who have had a sound mechanical training. 

tarting salary will depend on age and experience. 

The successful candidates will be required to join 
the Staff Pension Scheme. 

Applications, giving age and full particulars, to 
the Staff Controller, North Thames Gas Board, 30, 
7 Church Street, W.8, quoting reference 

/389. 


out the Gas Industry. 


£1,195. 


tion. 


Secretary, 
London, 


Applications, 


The 
S.W.1. 
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MANUAL OF 
GAS FITTING 


R. N. LE FEvRE, 


M.Inst.Gas E., A.M.1.Mech.E. 


ASSISTANT FOR INDUSTRIAL RELATIONS 


HE GAS COUNCIL imvite applications for { 
appointment of an ADMINISTRATIVE ASS! 
TANT in the Industrial Relations Department w 
would be mainly responsible for the collection a 
analysis of statistics and information concerning ter 
and conditions of employment both within and wit 
Candidates should prefera 
have had experience in the industrial relations fic 
Commencing salary will be in the range £1,075 
The post is pensionable and the succeisi 
candidate will be required to pass a medical exam in 
particulars of ag 
qualifications and experience and the date on whi 
the candidate could take up the appointment, sho 
be sent not later than September 5S, 
Gas Council, 
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Grosvenor Plag 


Completely covers the theory 
and practice of Gas Installa- 
tion Work and the Servicing 
and Equip- 
ment—a possession essential 


of Appliances 


for Students, 


Service, 


Sales 


Distribution 
Fittings Personnel. 


and 
and 


Crown 8vo. - 895 pages 


666 illustrations 


Price 35/- inc. postage. 
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DOMESTIC 
UTILIZATION 
OF GAS 


Norman S. SMITH AND 


R. N. Le Fevre 


For those on the 
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side and Students of 
courses which comprise the 
Gas Education Scheme. 


Crown 4to - 138 pages 


155 diagrams 


Price 20 / = inc. postage 
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CONNERSVILLE 

METERS 
FOR ALL 
DUTIES 


HIGH PRESSURE up to 120 Ib. per sq. in. 
MEDIUM PRESSURE up to 50 Ib. per sq. in. 


Write for Publication No.58/5 for full details 
of Holmes-Connersville Meters. 
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use the STRONGEST, SAFEST 
METER LOCK 


@ DON’T 
buy locks you may 
have to scrap in a few 
ears 


@ DONT 

look only at the ini- 
tial cost 

DON’T 

think only of the 
present time: look 
to the future 


remember that good 
quality is cheapest in 
the long run 


take our word for it 
that our workman- 
= is consistently 
Eo 

profit by others’ ex- 


a. and use 
M. & M. Locks to 


H. MITCHELL & CO. protect your meters 


» 38, NEW CHARLES STREET, LONDON, €E.C.|I 


Bien 


GUNITE AND CEMENTATION 


Systematic repairs to structures based on 
systematic diagnosis of defects 


WHITLEY MORAN & CO.LTD 


Specialists in the Repair of Engineering Structures 
5 OLD HALL ST., LIVERPOOL, 3 — CENT. 7975/6 
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“GRAPHITE PRODUCTS LTD. 
LONDON, S.w. 


CASES FOR BINDING 


Quarterly Volumes of the ‘Gas Journal’ 


9/6 each, post free 


Walter King, Ltd., 11, Bolt Court, Fleet Street, London, E.C.4. 


COMPRESSORS 
& EXHAUSTERS 


See our Advertisement Next Week. 


FOR AIR 
AND GAB. 


REAVELL « oo. tro. IPSWICH. 


UNDERPRESSURE ENGINEERING CO., LTD. 


UNDERPRESSURE 
CONNECTIONS 
LEADLESS 
SPLIT COLLARS 


SOCKET CLIPS "Phone: MANSFIELD 1256. 


"Grams: CASTINGS. MANSFIELD. 


COAL AND COKE 
SCREENING & SIZING 
PLANTS. 
RETORT SETTINGS 
PRODUCERS, FURNACES 
REPAIRS. 


UNION FOUNDRY, MANSFIELD, NOTTS. 
ALL TYPES OF DISTRIBUTION MATERIAL IN STOCK 


Service Enquiries ; 


STAFFORD HOUSE, NORFOLK STREET, 


CENTRAL ACTION 
DRILL STANDS 


STOP COCK BOXES 
TOOLS, ETC. 


STRAND, W.C.2 


"Phone: TEMPLE BAR 9910 
*Grams: WASHER, ESTRAND, LONDON. 


CONVEYORS, 
ELEVATORS, 
BUNKERS, ROOFS, 
HOISTS, Wc. 
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Orders received recently from town gas undertakings include : 
Reading 2 units each 3-5 million cu. ft./day 
Palermo 2 units each 1:8 million cu. ft./day 
Ménchen Gladbach .. .1 unit of 1:2 million cu. ft./day 
Rostock 2 units each 1-2 million cu. ft./day | 
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THE POWER-GAS CORPORATION LTD 


(PARENT COMPANY OF THE POWER-GAS GROUP) 
STOCKTON-ON-TEES AND LONDON Y 


AUSTRALIA - . * SOUTH AFRICE 





